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FOREWORD

This final report covers work performed under Contract F33a57-86-C-2024 from
December 1986 through March 19865. The contract with Teledyne CAE (TCAL),
Toledo, Ohio was performed under the "Industrial Modernization Incentives
Program" (IMIP). This program was funded through Acronauvtical Systems Division
Wright-Patterson Air Force Base (ASD/YZDC) and administer:? under direction of

Captain Sarah Tandy and Major Dale Clarvy.

IMIP at TCAE was administered by Mr. Robert Beck. Mr. Devinder K. Bawa was the
Project Engineer directly responsibie for the Computer Aided Log Bouk (CALB)
effort under direction of Mr. Sanjay Swarup. Technical direction was provided

by Mr. Jeff Whaley.

Belcan Corporation of Cincinnati, Ohic was the subcontractor responsible for
design, development and demonstration of the "Kit Engine" module of the CALB

svstem. This task was compleced by Mr. Shah F. Alam.

Teledyne CAE Information Systems group designed, developed and demonstrated
"Assemble Build Beook" and "Engine Build Book" modules of the CALB system.

These tasks were completed by Mr. Jeff Whaley.

This duocument is published under Teledyne CAE Report Number 2404 and describes

the final design and lessons learned from the Phase 11 eftfort.




EXECUTIVE SUMMARY

This report describes ti. results of Phase IT of the Computer Aided fog Book
(CALB) project. The project was conducted by Teledvne CAE under the Industrial
Modernization incentives Pragram (IMIP) sponsored by the United States Alt
Force/Aeronautical Systems Division. Funds were provided under Contract ANumber

F33657-86-C-2024,

The purpose of the CALB project is to design, develop and demonstrute o
computer based system that provides closed-lvop configuration control,
engineering change tracking, and "as-buiit” configuration reporting in real

time.

The development of the prototype system was based upon requirements establishea
by the project "Statement of Work" (SOW). These requirements jed to the
preliminary system design for the hardware and software developmeat. Through a
process of comprehensive vendor analysis, selection of suppliers resuited 1u a
combination of a subhcontractor, Belcan Corporation of Cincinnati, Ohio, and

Teledyne CAE's Information Systems (I/S) group.

The prototype that has been subsequently developed utilized a combination of
hardware and software resources which includes both DEC and TBM computers, and
a software base consisting of a pair of manufacturing systems namely
Manufacturing Management (MANMAN) package and Teledyne Information Management
System (TIMS) package. MANMAN software resides on DEC hardware located in
Teledyne CAE Gainesville (TCAE-G) facility, and TIMS software resides on IBRM
computer in Teledyne CAE (TCAE) Toledo facility. Furthermore, TCAE-G utilizes

vii




a simplilied versivon ol TIMS system called TIMSZ. TIMS2 contains ail essentidli
data files on engines manufactured in the Gainesville facility, Nevw software
buitt 1n addition to this combination of MANMAN and TIMS svstems has been
tested, and successfully demonstrated under the CALE project.

The CALB system was developed to provide a variety of new functionalities for
Teledyne CAE - Gainesville facility in the Final Assembly and Test departments.

These functionalities are briefly discussed as 1ullows.

1. Assemble wmuald Book Funciion. This module deveioped by the 1/S

group generates two mdjor documents used in the Assemib iy and Test
area. These documents are Assembly Order Report and Assembly Order
Routing Feport. The CALB system 1s capable ol producing sepatate
copires ol each document by individual engine seritaj numhers.,
Anticipated benefits by automating this task inciude signiiicant

reduction 1t fabor spent in assembiv of ouild book docuamentat fon.

2. Kitting VProcess. This module developed by Beican Corporation

autamates "picking’ of inventory from the Autemated Storage and
Fetrievai Svyvstem (AS/KS) and reporting exceptions bhetween
"as-khitted” and Tas~designed” revision letters ot picked
components. This repaorting and veriticaton o essential o an

assuring that only the acceptable components are assembi«d 1nto an

eneine.

Vit




3. Component KReplacement History {(CRHI) Kecord. The CALB syvstem

provides for recording revisions in engine coniigurations
necessitated during engine testing, disassembly, reassembly, and
retesting cveles prior tu engine shipping. Transaction date,
butld history, run time .ata for new and replaced part becomes part

of the CRH record for historical record and ot traceability,

NDemonstration of the prototype svetem to TCAE managenment and «nd-users vas
completed in earliy 1989, The learning acquired throush the protoaivpe design,
testing and in-house demonstration efforts provided the Yasis tor the final
design ol the CALB svstem tor pliant-wide implementation.  The final design
helped to identify the hardware and the software requirements, and to derive

the proje-t benetits analvsis. This report includes the [ind destgn, the

implementation plan and the project benetits.

The CALR svstem 1s an effective svstem to automate collection and verification
of engine back-up data during the assembly processas. The svetem will
steniticantly reduce direct and indirect labor costs, reduce roedundant data

sterage and improve logistics support of the shipped engines.
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1.C¢ PROJECT INTRODUCTION

1.1 PURPOSE

The purpose of the CALR project was ta design, develop and demonetiate a
computer hased assembly log boek system to provide closed-loop configuration
contrul, engineering change tracking amd "as built” configuration teporting for
engines produced in Teledyne CAE-Gainesville facility. The system voul:l

significantly reduce documentation cests and delavs,

1.2 NEED FOR COMPUTERIZED ASSEMBLY LOG BOOK

Currentlyv, the acrospace industry is seeking taster verification ot
manufactured configurations. For the most part, current methods ate Tabor
intensive, non-integrated and result in degraded response time. ifence, the
need for a CALR project that would significantly integrate and automate data

collection, verification and document generation tasks.

1.2.1 "As-is" Process Description

T.2.1.1 Kitting Process

Currently, the "pick lists” are configured using the structure that was
developed to assemble the end item. This results in: 1) duplication of the
same component at variovus locations in the kitting instructions, 2) added
travel time to move back and forth between bin locations, and 3) inconsistency

in grouping ol parts for pre-assembly kits. In addition, recording of regquired
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datia elements Conoassembly o shop ordersd o manual and sabsegaent e prone

errcrs, including transpositions, nunbering errors and o jilegilbilits,

1.2.17.2 Engineering Change Order (2COY Cont 1]

The current ECO control procedure 16 semi—automated but tacks integrat iomn vith
related diat elements needed to suppor! closed=loop ECO manazement and piovide
acceptable "ranges”™ of revision ltevels.  The Sorermination of  the dppu:pxmtw‘
configuration of coemponents for kitting is based on tirst-in=first=aut (1o,
This Jata is 1ecorded manually, and transmitted to Quality ngineering ol
manual verification of "as hitted” versus "as designed’. Froeptions are
recaorded and forvarded to Configuration Management for investigat ion and
correction. Exceptions are manudaily veritied against the acceptuble range of
revision tevels vhich 1s o time-consuming and labor intensive process.  The
veritication of "as Kitted” versus "as built" is lahor intensive. The

verification of "as designed” versus "as hurlt” Gs also fabor intensive,

Lo LD Preparation of Assembly Loy Book amt Pngine Shipping Book

Assembly Log Books are currentiy run manually and are transsatied in oassemblyv
cedquence rather than part number sequence. These procedures are labor

intensive and prone to crrors and delavs,

Eecauae cutrent methods are labor intensive, non-iutcegrated and can result i

degtated response time, o computer-haced svetem becomes necessary foroan
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automat ic data collection, verification and do ument generation in near real

time". Hence, there is a need for a svstem like CALR.

1.3 OVERALL OBJECTIVES OF CALF

CALB provides the means for integrating manv systems, significantly reducing
labor cost associated with preparing the assembly log bLook and shipping book.
CALB also improves the quality of these books. The system provides a near real
time configuration exception reporting, and contrel of the assembly process.
CALB eliminates the reed for maring multiple copies vl assembiy papcrvork by

providing the ability to display assembly paperwork at workstations.

1.2.1 Specific Objectives of CALB

Thete are several major objectives of the CALE svstem. These are provided as

follows.

1. Develop an integrated computer system that includes: bill of
material, inventory control, engineering chaunge management,

contfisuration control by serial number, and engine 1oz books.

o

2. Develop reporting of configuration exceptions in neat real-time.

3. Develop printing ability of computer generated portions of an
assembly log book and engine shipping bhook., This tash includes: o)

electionic reproduction ¢f Assemhly Order Routings tied to Engine
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Serial Numbers, and, b)) electronic 1-produ-tion of the

Manutuacturing Bill of Material.

Fnhance capability for serial number control and verification.

Develop capability of on-line storage and retrieval of current

engine configuration and Component Replacement History.
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2.0  STATEMENT Of WORE

2.1 PROTOTYPE AND DEMONS  ATION

Page 2-1

Per the contract, TCAL vas required to build a svstem prototype to evaluate and

demonstrate the folloving tasks within the CALB system.

1. Demonstrate a computer generated assembly

print qualits.

2. Demonstrate an integrated computer system

log buok in uriginal

to include: bill of

material, i1nventory controi engineering change management and

engine log book.

generate exception reporting.

i~

3. Store and retrieve engine configuration and

History,

Evaluation and demonstration of these tasks are discuassed

Compare the "as-built” data to the engincered

configuration and

Collect the "as-built" data via a document scannetr or equivalent.

Component Replacement

in later chapters.
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2.1.17 Final Design

A detailed design i1s established to fully define the production operation of
the technology based on the results of the prototype and demonstration effort.
The impact of applying technology within manufacturing, manufacturing

engineering and quality procedures bas been made,

2.1.2 TImplementation Plans

Plans for plant-wide implementation of the CALB system have been develouped.

They 1include: 1) details on needed hardvare and software, 2) details of

Llraining requirements and 3) assignments of tusks to various functional

departments.

2.1.3 Capital Equipment Requirements

Hardware and software requirements for plant-wide implementationrn of the CALP

system in TCAE-Gainesville facility have been identified.
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3.0 SUBCONTRACTOR STRUCTURE

In order to meet project objectives and Statement of Work requirements,

Teledyne CAL estailished a subcuntractor structure as shovn in Figure 3-1.

UNITED STATES
AIR FORCE

TELEDYNE
CAE

| l

TELEDYNE CAE BELCAN
INFORMATION SYSTEMS CORPORATION

Figure 3-1. CALB Project Subcontractor Structute.

Funds for development of the CALB prototype sy-tem verc made available tu
Teledyne CAE by the United States Air Force. Teledyne CAE subcontracted Belcan
Corporation to develop and demonstrate "KIT ENGINE" module of the CALP svstem.
Belcan's report/documentation on the subject development effort, which includes

user's manual, has been included in this report as Appendix C.

Teledyvne CAE further contracted its Information Svstems group (I1/S) to develop
“"Assemble Build Book" and "Engine Build Book" modules of the CALB svstem. TCAE
1/8 study, vhich includes user's manual, has bLeen attached to the appendix

section of this report as Appendix B.
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4.0 CALB SYSTEM OVERVIEW

4.1 GENERAL PROCESSING RULES AND ASSUMPTIONS

The CALB system has been designed under the following processing rules and

assumptions:

1. The TIMS system, resident in the Toledo IBM computer, is used to

house the Bill of Material (BOM) library.

NOTE: TIMS2 is a simplified version of TIMS engine database which
contains BOM and Quality Operating Instiuctions (QOI) for all
engines manufactured in the TCAE-Gainesville facility. The
TIMS2 data set is physically downloaded onto the Gainesville

DEC VAX computer once a month, prior to engine build.

2. Assembly Order Routings (AORs) are stored, maintained, and produced

from the TIMS2 system.

3. Assembly Shop Orders {(ASOs) are kept under separate procedures in

the assembly area.

4. CALB tracks serial numbers of all parts (purchased, manufactured,

fabricated, etc.) issued directly to the engine assembly.

5.2 ASSEMBLE BUILD BOOK FUNCTION

The build book is used to maintain a historical record ol the process of
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building and testing an engine through cumpletioi. A build book s assembled
for each engine scheduled to be built. This assembly procesc consisic
primarily of inserting hlank documents into proper sections ol the book.  The

documents are then completed at various stages of the build and test processes,
The following documents comprise the build book. Departments responsible for
maintaining said documents have also been identifivd., (Reference circle 1.0 on

the Data Flow Diagram, Figure 4-1, page 4-7.)

Documents Maintained By

o Assembly Order Routing (AOR) TIMS?

o Engine Packup Data Sheets Production Control
o Assembly Parts List (APL) CALB

o Nonconformance Log Quality Assurance
o Engine Assembly Work Sheet Quality Assurance
o Router Sheet and OK for Test Quality Assurance
0o  Nondestructive Inspection Record Quality Assurance
o Disassembly Inspection Record Quality Assurance
v Envelop Acceptance Gage Quallty Assurance
u  Flow Test Records Quality Assurance
o F107 Gearbox Assembly Quality Assurance

Some of the documents identified above travel with material as it moves through
the assembly and test process., Additionally, the AOR is maintained in the
TIMS? database. When requesting a copy of the AOR, the terminal uvperator
supplies o« starting engine serial nunber which is printed on the roueter.
Soriel numbers are incremented when copics for multiple engines ave made., The
APL is generated electronically from the configuration estabiished during Green

Build. Al other documentls continue to be prepared manually.
I 3
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4.3 KITTING ENGINE FUNCTION

The Manufacturing Parts List (MPL) downloaded from TIMS? is merged wvith
location and inventory data from MANMAN to generate a material pick list.  The
CALB and Automated Storage and Retrieval System (AS/RS) interface 1s¢ used to
select required material. (Reference circle 2.0 on the Dato Tlow Diagram,

Figure 4-1.) Significant features of Lhe Kitting Engine Module are provided

below.

0 Component revision ietter is cheched and recorded at lssue by the
operator. Exceptions are noted and recorded electronically.
Exception reports are alse forvaided to Contiguration Management .

o Terminal operator supplies the following information: initial
engine serial number; engine guantity; and contract number.

0 Work-in-process material is trucked to the assembly area in kit
form.

o} Issuing excess material to a work order causes severe {luctuations
in a Material Requirements Planning (MRP) system. Therefore, all
material is accounted for through inventory control personnel prior
to the issuance of excess material.

0 This process electronically recorde each serial number issued, and

builds a skeletun configuration file for all configured parte

(i.e., those parts whaose revision letter is controlled).
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0 Configuration subsvstem contains the following fields.

Foeld

Field Name Type Lengsth
tngine Part Number A 15
Fnzine Serial Number N P2
Engine Model Code A 18
Fngine Starts AY 2
Engine Build Number N 2
Date A &
Component Part Number A 15
Component Serial MNumber A 12
Component Change Letter A 2
Revision letter Exception A 1
Group Number A !

A = Alpha; N = Numeric

4.4 ENGINE GREEN BUILD FUNCTTON

This process describes the complete assembly of an engine prior to initial
test. During this process, serial numbers are recorded electronically via CRT
into the CALB databasc. (Reference circle 3.0 on the Data Flovw Diagram, Figure

4~1.) Significant features of this module are given below.

v Compenent serlai numbers are entered vhen required.  This facilits
is required for recording serial numbers for purchased or manufac-

tured components vhose data has not been recorded previously.
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Q

To ensure that the components have not been swappod inadver

Page 4-6

tent 1y

between kit and build, the component change letter is validated

against the APL one more time. Violations cause a varning

to the terminal operator, and an entry 1s recorded

messas e

in the

Configuration Exception field for that component. A eNception

report is alsu forwarded to the Contiguration Management.

An entry in the BOM indicates components vhich are serialized and

need to be tracked throush the sertalization file.

Component serial numbers are checked against o tile of valid serial
numbers ol compenents available four engine build.  If the sorial
number check taills then an appropriate termina!l message is 1ssueld
to the operator.

The validation process desoribed gbove sets o0 Plag in the serad
number tile which indicates which serial numbers have been 1ssued
by part number .,

Compunent movement intoe and out ot an o engine assembol i e orded

sloctronicallve This data s rtecorded din the Component Repla ement

History (CRH) tile

I the event that o component teods e beopeplacad, the oo

sdiditional darta e requared:
1. bngine serial nnambeeg

2. Component part number

Poving
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Comments /remarks
. Dutgorng component scraial numbes
v. Test time, 1t anyv, on outgoing serial numbed

6. Number of starts on out-going serial numher

~1

Build number on outgoing serial number
8. Incoming compunent serial number. Tncoming components must
satisfy the folloving edit criteria:

-  The component sorial number must be vaiid.

- The revision letter must oe valid; 1f not, exceptions
are noted and need to be approved.

- If the Compencnt o1s currently assigned to oan engine,
tiee linl is broken and o CRH record s established
which identities the bieal.

G0 Test time, 1t any, on inconing serial numbed
10, Number of starts on incoming serial number

11, PBuild number on incoming <erial number .

o Compoenent movement direction of nev or old components. Component
mevement direction (In/Out of the engine assembily) is recorded
Indicating activity related to old part out, pew part in or one part

being exchanged for another acceptable part.

O Kecords of the above transaction are kept in the Component
Feplacement Hictory tile. This Tile 16 linked to the configuration

{ile, and v ontains the thilowving additional fielde data.
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I 1-(’1(1

Prleld Nape o Length
Transaction Date o s
Component Movement Statas A K
Fove Tianie 4 o
Starts . .
Put b Nambo-r N 2
Kemarks A 180
f“’i%,’_rﬂ‘a;f QT A 180

A= Alphay N o= Numer i

.5 ASSEMBLE, TEST AND SHIP BOOK

After the enzine hias been assembled at the "Green Build” stage, it is then sent
y

to "Engine Testing operation. (Reference circle 4.0 on the Data Flow Diagran,
Figure 4-1.) Engine testing operation is highly automated, and test data is
printed out via test computer for further analvsis. This tect datt bheoune-

patt ot the engine test history; CALE svetem does not dnterface with test

cells, o exriact o any test data.

Per quality engincering procedures, fested engines are further routed for the

“"Fngine Inspection” operation. (Reference circle 5.0 wun the bata Flow Diagram,

Ficure 4-1.) Y required, engines arc dijiassembled, replaced witlhi new
componenLts, rTecssembled and retested. This cvele ot engine testing and
tetesting cont cnue s untal o engines mect performance goals., CATE syvetem hevps

re-ord of Serial nunbers of replaced parts, and those of nev parts 1ustalled.
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In addition, number of starts, rtun time onh soines and components are -lso
recorded automatically. (Reference circles 5.0 and 6.0 on Data Ylov Diagram,
Figure 4-1.) The completed engine, vith accoeptable performance
characteristics, is then prepared for shipment.  Ship book contiaoning necessary
engine serial records, performance data along vith several manually prepared
forms become part of the "engine ready to ship” document.  (Reterence circles
7.0 and 8.0 oun Data Flow Diagram, Figure 4-1.) All engine data e.g., setial

numbers, performance data, etc. collected 1n the CALP syvstem hecome permanent

history. This history is archived.
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5.0 CALPR SOFTWARE AND HARDWARE OVERVIEW

5.1 GENERAL DESCRIPTION

This chapter describes hardvare and softvare configurations,

locations as established under the CALDR prototype svstem.

5.7.1 CALB Hardware Configuration Diagram

bill ot materials based upon engine serial number effectivity and

Quality Control inspection standurds sysiem. Serial number on
available for engine assewnbly are entered on files resident

database.

communications network system as shown in Figure 5-2. Gainesville
11/780 computer syvstem contains MANMAN system which is used to
database vith a simplifi~d bill of materials, fabrication routings,
shop tloour data and MRP. VAN 11/780 53¢ further linked with Littoun
Storage and Petrieval System (AS/RS) via PDP 11/34 micro computer

- - L]
Paogare =1,

Figure 5-1, page 5-2 illustruates linkage betveen various computers located
Teledyvne CAE - Toledo and Gainesville faciiities. The Toledo based

computer houses the TIMS manufacturing system. This svstem contains

the progression of engineering change letlers, fabrication toutings,
components

on

Toleda based IBM 3033 is linked to Gainesville bLased VAN 11/780 computer
Fased VAX
house TIMS2
inventory,

Automat ed
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TIMS2
EuggHAsgo/_JT [BM 3033 |
PARTS EIRC CMS

PICK LIST

corPY
MANMAN , VAX 11 7/ 780 . PDP 11 / 34 |COMMAND & AS / RS
PICKLOT ETC|

STATUS
VMS MICRD - RSX | BLOCKS LITTON
HARDWARE L OCATION
Toledo Garrmesviile
|

Figure 5-1. CALPR Hardvare Configuration Diagram.
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Pa, e

18M

5 — '
117785 / 3780 RJE
VAT | 9600 BAUD [DECNET]
DPV] |
=l=zl=t= ——20s (w8
POP MvAX [>1>|>]>| TKSO |RA CON
' oS0l
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DELUA DEONA
[ eTHERNET
' LASKEY
ROAD
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wxa FACILITY

3270

(A

3033

3780 RUE

INFOTRON 792

MODEM
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INFOTRON 792

780°S
TERMINAL
SERVER
ETHERNET
GAINESVILLE
FACILITY W L
cvM

Figure 5-2. Communication Network System Between
Teledyne CAE Toledo and Gainesville Facilities
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5.1.2 CALB Software Requirements

In order to meet objectives of the CALB svstem, special software was developed
in addition to existing software e.g., MANMAN and TIMS svstems. Special

software is described as follows.

5.1.2.1 Software for "Assemble Build Book" and "Green Build" Functious

Toledo based Information Systems group developed software neceded for the
"Assemble Build Book" and "Green Build” functions through the engine testing
and shipping functions. Full description of the software related tu these

tasks have been provided in the User's Manual, Appendix B.

5.1.2.2 Software for "Kitting LCngine"” Tunction

Belcan Corporation developed software needed for kitting of engine components
from the AS/RS system per engine components list generated vy the TIMS2 svstem.
The softvare resides on MANMAN/VAX systems and interfaces with Litton AS/RS
svstem via a PDP-11 computer. The CALB kitting software processes the
component list and is downloaded from the TIMSZ database vith the MANMAN
database. If the lists match entirely, engine kitting vperation takes place.
This task further consists of automatically fetching the components from the
AS/RS, and then wmpdating the MANMAN database accordingly. A full description
of the software related to Kitting functions has been described in the User's

Manual, Appendix €.

]
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6.0 PROTOTYPE DEMONSTRATION

6.1 GENERAL OVERVIEW

To meet objectives of the Statement of VWork, prototype demonstration vas
prepared for presentation to the representatives from VWright-Patterson Aitl
Force Base, Davton, OH. The formal presentation will be conducted in late 1989
at the Teledyne CAE facility in Gainesville, GA. [his cnapter covers
essentials of the planned demonstration and the findings made during in-house

systems testing.

6.1.1 Database for CALB Prototype Demonstration

Actual data tfrom Teledyne CAE engine, model 373, was selected for the CALPR

system demonstration. Manufacturing Parts List (MPL) tor the engine #724951

(model 3773) contains two-bundred thirteen (213) line items. This extensive
part list was howvever, abbreviated to contain eight (8) parts only for use 1in
the CALP system demonstration. Four of these parts requirz serial number
control, others are non-serialized [loor stock items. This abbreviated list
formed a subassembly, part #724591-DEMO, and was found adequate to demonstrate

essential elements of the CALB system.




T
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6.2 BUILD PART FILE

The objective of this interface is to build a database for the CALB syvsten.

The Part File contains a variety ol data relating to all kinds of parts that

are recognised by Teledyne CAE. There are manufactured parts, purchased parts,
and even research and development-anly parts on the file. Softvare ftor the

"Build Parts File" facility was developed bv Teledyne CAL prior tu the CALL
system development.  lince this file serves as an essential building block for

the CALB system, some discussion and demonstration of this facility is needed.

To start input into the Parts File, main menu OIMENU1 is invoked. Menu screen

for OIMENU1 appears as shown belov.

OIMENU1 MANUFACTURING PART/ PRODUCT STRUCTURE SYSTEM
MASTER MENU

0. EXIT SYSTEM

1. EXIT MENU SYSTEM

2. UPDATE MENU

3. INQUIRY MENU

4. UNIT-OF-MEASURE MENU

PLEASE MAKE A SELECTION AND PRESS ENTER

Figure 6-1. Manufacturing Parts Master Menu.
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Option 2 (OIMENU2) is used to update the Part Record. Menu screen for OIMENU2

appears as shown below.

OIMENU2 MANUFACTURING PART/ PRODUCT STRUCTURE SYSTEM
MAINTENANCE MENU

RETURN TO MASTER MENU
ADD A PART RECORD
CHANGE A PART RECORD
DELETE A PART RECCRD

- .

WNHO
.

4, RELEASE AND CANCEL PRODUCT STRUCTURE RECORDS
MISCELLANEOUS PRODUCT STRUCTURE CORRECTIONS
6. CANCEL PRODUCT STRUCTURE RECORDS

(%))
.

PLEASE TYPE THE NUMBER OF THE SELECTION YOU WANT AND PRESS ENTER

Figure 6-2. Manufacturing Part Maintenance Menu.

As per the CALB Prototype System, to add a part record, option 1 is selected.

Figure 6-3 illustrates option 1 screen with input data for P/N 723675 entered.

OINPART ADD A PART RECORD

PART-NUM:

REV-LTR: CRIB:

PART-DESCRIPTION: MB:
S/S: PROC-CODE:

MODEL-CODE: CAT: MATL-SPEC:

SIZE:

CTRL-FLG2: REPAIR/REWORK (BLANK OR "BMPIRE"): ASSY:

Figure 6-3. Add a Part Record Screen.
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Various options available for the Part Record Maintenance are shown 1n Figure

6-2, page 6~3.

6.2.1 Build Bill of Material File

This interface was also developed by Teledyne CAE prior to CALB system
development. The data is used as & standard during the evaluation of the
relationship between particular engine serial numbers and the change letters of
the components that go into them. A warning message 1S generated whenever a
component revision number is not appropriate. The bulk of the module performs
a separate set of functions and was developed previous to the CALB system. The

menu screen pertaining to the BOM file is shown in Figure 6-4 below.

OICRELPS RELEASE AND CANCEL PRODUCT STRUCTURE RECORDS
OLD-MFG-PART-NBR:

NEW-MFG-PART-NBR:

NEXT-ASSY-PART-NBR:

OLD-QTY: NEW-QTY: REF: SER CTRL (USE "B" FOR BLANKING:
OLD-CHG: NEW-CHC: UM-MFG: UM-COST:

MODEL-CODE:

ENGINE SERIAL NBR:

CANCEL ALSO?:

Figure 6-4. Bill of Material (BOM) Menu.
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Figure 6-5 below illustrates Product Structure Explosion for the CALB system

prototype data containing two (2) components.

OIIPS PRODUCT STRUCTURE INQ MFG SINGLE LEVEL EXPLOSION
MANF. PARTS - LATEST CONFIGURATION ONLY

PART-NUM: 723675

PART-DESCRIPTION DRAWING NUM REV-LTR
STATOR, AXIAL, 1 STG 723675 ~M--
PART-NUMBER PART-DESCRIPTION ONA REF MB REV-LTR

T T S i i i e e T s o . s > o 1l e e . - . ——— — — ——— —
- - - ——— -~ ——

2123675 STATOR CSTG, AXIAL, 1 STG 1.0000 B -EO04
EA

2123675-402 CSTG STATOR-1ST STG (QUALIFYIN 1.0000 B -EO06
EA

Figure 6-5. Product Structure Explosion for CALB Prototvpe Parts.

6.3 BUILD MODEL FILE

Part "model" section is a secondary or support module to maintain a list of the
serialized components to be tracked at a given time for a puarticular engine
model. This list is updated as often as the configuration of an engine

changes. It performs the following specific functions:

0 Provides a list of part number prompts for the user responsible for
recording the serialized components being placed in a specific

engine.

0 Enforces a particular order of printing of serialized components on

the "Engine Configuration' report.
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The model section also contalns seneral intormation concerning an engine that
1s used tu cxpedite loading and printing of the serialized component dat.
This data inciudes a model "name™, top-engine and basc-engine part

nunbers, and

an engine serial number pretisn.  Thos tata 1s used tor the following purposes:
0 The model "name" and the top-engine part numbers are all prinied on

the "Engine Configuration” repuort.

o The toup-engine part number 1s also used as a search argument on ihe
TIMSZ Rill of Material (BOM; tfile at the time of coiting compotent

change letter.

. For most data entryv purposes, anvy need to adentifyv i full enging
serial number 1s el iminated. Ueed 1n place of the full enpine

numher 1s a one-position engine model code and o base ongine number
~ which taken together may be input . th tolativeiv o ver kEev
strokes. For example, the F107 c¢ngine prelis of “"WViE-L" i
represented by the one positiocu O, In these few cases vhere a
tull engine serial pumber 18 r1equired = such as for formai
reporting purposes, the syvstem automatitcally perfarms a switceh

bhased upon the model files, replacing fhe shorter maodel code and

the base serial number with an extended number.

Figure -6 provides a display of Model Contiguration for CALR prototype engine,

model number "Y', Dita tor the prototype demons-tration uses (%) camponents

that tequire serial number control as shown below.
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CFIMOD DISPLAY A MODEL CONFIGURATION
MODEL NUMBER: y
MODEL NAME MODEL PART NUMB MODEL PREFIX BASE PART NUMBE
DEMO 724951-DEMO CA-E 724951-DEMO-1
GRP TITLE STANDARD PART
10 SEAL, INTERNAL 309826
20 BRG, BALL 309895
30 STATOR,AXIAL 723675
40 SHROUD ASSY 724566-101
Figure ¢-¢. Madel Contiguration tor CALB P'rototype Engine, Model Y.

6.4 BUILD PART SERIAL NUMBER AVAILARILITY FILE

This module holds o list of serialized component candidates for use i oan

engite . This list is used as the basis for an edit of serial numbe:
avairlability for engine assemblies. When o particular serial number has been

committed to an engine, then the record of that commitment 1s alsc retained in
the svstem. The main monu used for huilding a Serial Number Availability file

is shown 1n Figure 6-7, page 6-8.
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OIMENU3 MANUFACTURING PART/ PRODUCT STRUCTURE SYSTEM
INQUIRY MENU

0. RETURN TO MASTER MENU

1. PS COMPONENT SERIAL NUMBER INQUIRY

2. PS WHERE-USED INQUIRY

3.. PRODUCT STRUCTURE INQ MFG SINGLE LEVEL EXPLOSION

4. PRINT ALL THE COMPONENTS FOR A PART - ON THE CONSOLE

5. PRINT ALL THE COMPONENTS FOR A PART,- ON FILE OIIALL1 MITROL

6. PRINT AN ASSEMBLY BILL OF MATERIALS ON SPECIAL FORM - ONLINE

7. PRINT MULTIPLE ASSEMBLY BILLS OF MATERIALS ON SPECIAL FORM - BATCH
8. PRINT AN ASSEMBLY ROUTING ON SPECIAL FORM - ONLINE

9. PRINT MULTIPLE ASSEMBLY ROUTINGS ON SPECIAL FORM - BATCH

PLEASE TYPE THE NUMBER OF THE SELECTION YOU WANT AND PRESS ENTER

Figure 6-7. Menu Screen to Build Part Serial Numbers.

Part Serial Numbers are loaded into the data base using option #1 in the main
menu screen. Option #1 menu screen appears in Figure 6-8, where additional
data and number of units available are also entered.
-
CFNSER LOAD SERIAL NUMBERS TO THE SERIAL NUMBER AVAILABILITY FILE
PURCHASED ("P") OR MANUFACTURED ("M"):

PART NUMBER: SERIAL NUMBER: NBR OF UNITS:

Figure 6-8. Screen to Add Part Serial Numbers.
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Figure €-9 below displays Availability Stuatus {ur Part =723675; nine (9) parts
being available for engine building. This part number is onc of the component-
used in the CALB prototype system demonstration. The status also displavs

serial numbers available for the engins assembly.

CFISER DISPLAY AVAILABILITY STATUS FOR A PART
PART NUMBER: 723675

SERIAL NUMBR IN-USE-NOW USING ENGINE

Figure 6-9. Part Availability Status Display.

The last-using engine data can later be referenced when a comjonent is 1emotved
from one engine and eventually applied to annther engine. Thus, it serves as o
cross reference to the old engine so that start and run-time statistics can be

applied to the new.

6.5 BUILD ENGINE FILE

'igure 6-10, Engine Configuration Menu, is imvoked to build and maintain

produ tion engine configuration during green build and test operation.
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CFMENU4 PRODUCTION ENGINE CONFIGURATION SYSTEM MAINTENANCE MENU
FOR ASSEMBLY AND TEST

0. RETURN

1. ADD AN ENGINE

2. REVISE AN ENGINE

3. SHIP AN ENGINE AND CLEAR SERIAL NUMBERS

4. SCATTER AN ENGINE"S COMPONENTS

5. REVISE ENGINE STATS

PLEASE MAKE A SELECTION AND PRESS ENTER

Figure 6-10. Engine Configuration Maintenance Menu.

Selecting option #1 - ADD AN ENGINE - creates a new engine identity beginning
with an engine record. Reference Figure ©-11 below for "Add an Engine
Configuration" menu screen 1llustrating inputs for model number Y and the

engine serial #1 - data for CALB prototype demonstration.

CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION
MODEL NUMBER: y ENGINE SER #: 1

TRN-DATE: 02/22/89

BUILD NBR: 0 BUILD DESCRIPTION:

STARTS: 0

INCREMENTAL RUN HRS: 0 INCREMENTAL RUN MIN: 0

Figure 6-11. Add an Ingine Configuration Menu.
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The transaction alsu creates configuration records for euach component
identified on the model files as going into an engine of a particular model. A
component replacement history (CRH) record is also created for any serial.sed
component which has been used before in another engine and previously removed

from 1t.

Engine build and run statistics can be input using options available on rigurc

6-10. In addition, the following majour edits are available vithan this menu

option.

0 A serialized component can only be used in one engine at a time.

9] A deviation in engineering change letter causes the system to
generate a warning message on the counscle, and marks the setiallzed
record as being deviant.

c A serialized component not found to be "avairlablie” {(i.e.. not
entered on the serial number availability file) produces a4 1eject
diagnostic, but can be overridden by an authorized petrson.

o If & user overrides o« part numbz: vith an invalid part numbe:i, the

line is rejected.

Reference must be made to system user’' - guide, Apporndain P, {01 further details

on varilous options availlable, and the procedure on hov Lo utilize system far

the enginc configuration. Figure =12 illustrates inpul data {or enz.one
configuration of the CALB prototype engine, seriai #1, model Y. The printout
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reflects all parts that build a complete piototype engine, with appropriate

engine revision letters and the serial numbers.

CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: y ENGINE SER #: 1

01 GRP PART-NUMBER TITLE | REV SERIAL-NUMBR
=> 010 309826 SEAL, INTERNAL
020 305395 BRG, BALL

030 723675 STATOR,AXIAL
040 724566-101 SHROUD ASSY
999

999

999

9995

999

999

999

999

999

It
VVVVVVY

VVVYV

(LA L T T 1 1 T [ I [
\

v

Figure 6-1Z2. Add Engine Configuration for CALB Prototvpe Engine.

6.6 ENGINE KITTING OPERATION

The kitting interface of CALB (referred to as CALB/KIT for convenience) has
been developed by Belcan Corporation. The input to the Kkitting interface is an
engine components list that is generated on the TIMS2 system in Toledo. (Refer
to circle 2.0, Figure 4-1.) It consists of a list of components required to
kit a set of engines, and includes for each component, the quantities required
and an upper bound of acceptable revisions for each component. This list of
components 1is then downloaded to a directory readily accessible by CALR/KIT.
CALB/KIT processes this list and compares it against a MANMAN generated work

order, as shown in Figure 6-13.
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WORK ORDER NUMBER? CALB *

-----::::::===========22222:222:’I--III-....I........--II-IISESEII’-BB’.!ﬂ.-’!-
WORK ORDER NUMBER: CALB DATE: 03/10/69
PART NUMBER: 724951 JENERAL WIP ACCT: 1093

PART DESCRIPTION: 372 TURBOJET ENGINE ASSEMBLY UoM: EA4 SC: M REV:

PROJECT ACTIVITY: 1093 COST CATEGORY: 130600

(I T T I 13T 13 R 222 T3 3 13 F3 3 3 33 TR RS 73 2 £ 200 2 1T I P T Y PR L IR R L b b L b Ll
ORDER QUANTITY: 2.00 DATE ENTERED: 02/027€9
COMPLETED QUANTITY: 0.00 DATE CLOSED: 99/99/99
QUANTITY SCRAPPED: 0.00 LATEST DUE DATE: 08/01/789
RE-WORK 1 NO  ORIGINAL DUE DATE: 03/01/89
REVISION: SCHEDULED KIT DATE: 03/06789
BALES ORDER NUMBER: 1093 MRP/MPS NEED DATE: 02/n1/90
KIT LIST PRINTED: NO  PLANNER CODE: 03
S8TATUS: RELEASED, UNKITTED COMPONENTS ALLOCATED: YES8
LOT TRACKING: NO NETTABLE: YES
IR S R S A SO = I N NN T I NS AT AT E I SR R R e I NN NN S REE SR EN SIS XTI SIS

Figure ¢-13. MANMAN Generated Work Order for Engine Kitting.

If the list matches the MANMAN work order completely, then CALB/KIT performs

the engine kit. The engine kit consists of automatically retrieving the

components from the Automated Storage and Retrieval System (AS/RS), and then

updating the MANMAN database to mark the work order as kitted.

During the kitting process, deviations may occur. A deviation occurs when the
component revicion number in AS/RS inventoury is higher than the highesl
accepted revision indicated on the downloaded bill of material. Each deviation
is written to « deviation file that is then sent (via RIE) to the TIMS? system

for necessary action by the configuration manage: .
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Reference must be made to the APPENDIN C: USER'S MANUAL FOR "KITTING ENGINE
FUNCTION" for a detailed discussion on the use of CALB/KIT interface. No

further discussion on this interface is provided in this chapter.

6.7 BUILD GREEN ENGINE BUTLD FILE

As the engine is being green built (assembled for the first time), assembly
operator or quality personnel record all part numbers, and their serial number
data via CALB system facilities shown in Figure 6-10. After the engine has
been built, its configuration can be displayed, as shown in Figure 6-14, below.

Column headings are explained in the user's manual.

CFICFG DISPLAY AN ENGINE CONFIGURATION

MODEL NUMBER: ENGINE SER #:

HOLD-ASSEMBLY: TRN DATE: 02/22/89 BLD: 1

BUILD DESCRIPTION: GREEN BUILD INSP INIT: QE INIT:

GRP TITLE PART NUMBER SERIAL NBR REV D TRN DATE BLD STS RUN HRS
010 SEAL,INTERNA 309826 101 -A 02/22/89 0 1 2
020 BRG, BALL 309895 204 ~-A 02/22/89 0 1 2
030 STATOR,AXIAL 723675 303 -A 02/22/89 1 1 2
040 SHROUD ASSY 724566-101 403 -A 02/22/89 0 1 2

Figure 6-14. Display of Engine Configuration at Green Build.

6.8 REVISE ENGINE CONFIGURATION

The CALB system provides for recording revisions in engine configurations
necessitated during engine testing and retesting cycles prior to engine
shipping task. Options #2 and/or #5 of Master Engine Counfiguration Menu per

Figure 6-10, page 6-10, are invoked for initiating and recording all revisions.
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Screen for option #2:

below.

Figure

serial

CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: y ENGINE SER #: 1
TRN-DATE: 02/22/89

INCREMENTAL BUILD: 1 BUILD DESCRIPTION: 2nd BUILD
INCREMENTAL STARTS: 0

INCREMENTAL RUN HRS: 0 INCREMENTAL RUN MIN: 0

Figure 6-15. Revise Engine Configuration Screen.

6-16 displays engine configuration after axial stator, part #7236753,

#303 has been replaced with serial #305.

CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: y ENGINE SER #: 1

01 GRP PART-NUMBER TITLE | REV SERIAL-NUMBR
=> 010 309826 SEAL, INTERNAL -a 101
020 309895 BRG, BALL -a 204
030 723675 STATOR,AXIAL -a 303
040 724566-101 SHROUD ASSY -a 403
999

999

999

999

999

999

999

999

999

11
VVVVVVVVVVVVVYV

Figure 6-1t. Revised Engine Configuration Displav.

Page 6-15

Revise Engine Configuration is shown in Figure 6-15
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Before transaction for any revision can be completed, the CALB svstem requests
data related to replaced part, and reason for the revision and/or replacement.

This data becomes part of the Component Replacement History (CRH) record.

Figure 6-17 below shows input data entered, while part #723675, serial #303,

-

was replaced with an identical part, serial #305.

CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: y ENGINE SER #: 1 .
CORRECTION/CHANGE LOG ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A "."

GRP: 030 PART-NUMBER: 723675 TITLE | : STATOR,AXIAL REV: -A
SERIAL-NUMBR: 305 F/C: a

REMARKS(1): burnt.bearings
REMARKS(2):

Figure 6-17. Revised Engire Configuration for CRH File.

Figure 6-18 below displays complete engine configuration after second Engine
Build, with replacement of new part, Axial Stator, part #723675, serial #305
has been completed. Transaction date, build history, run time data for new
part, etc., are recorded automatically. (Compare input data for same part in

Figure 6-14.)

CFICFG DISPLAY AN ENGINE CONFIGURATION

MODEL NUMBER: ENGINE SER #:

HOLD-ASSEMBLY: TRN DATE: 02/22/89 BLD: 2

BUILD DESCRIPTION: 2ND BUILD » INSP INIT: QE INIT:

GRP TITLE PART NUMBER SERIAL NBR REV D TRN DATE BLD STS RUN HRS MIN
010 SEAL,INTERNA 309826 101 -A 02/22/89 1 1 2 25
020 BRG, BALL 309895 204 -A 02/22/89 1 1 2 25
030 STATOR,AXIAL 723675 305 -A 02/22/89 1 0 0 0
040 SHROUD ASSY 724566-101 403 -A 02/22/89 1 1 2 25

Figure 6-18. Revised Engine Configuration After Replacing P/N 723675, S/N 305.
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6.9 ENGINE COMPONENT REPLACEMENT HISTORY (CRH) RECORD

As Lhe engine configuration record is revised during engine

k3

which can be displayed as shown in Figure 6-19 below.

CFICFG1 DISPLAY AN ENGINE CONFIGURATION REPLACEMENT EISTORY
MODEL NUMBER: y ENGINE SER #: 1

HOLD-ASSEMBLY: TRN DATE: 02/22/89 BUILD NBR: 2

IN OR OUT: E GRP: 030 TRN DATE: 02/22/89

PART OUT: 723675 REV OUT: -A SER NBR OUT: 303
F/C: A RUN HRS OUT: 2 RUN MIN OUT: 25 STARTS OUT: 1

REMARKS(1): BURNT BEARINGS
REMARKS (2) :

PART IN: 723675 REV IN: -A SER NBR IN: 305
RUN HRS IN: 0 RUN MIN IN: 0 STARTS IN: 0

4
6.10 SHIP ENGINE AND SIGN OFF RECORD

By invoking option 16 (program CFUCFG3, Document reference #M5-1¢

reference.

BUILD DESCRIPTION: 2ND BUILD INSP INIT: QE INIT:

6-20, page 6-18. Identifications of the inspector and quality

stage. These identifications become part of the engine histors

Page 6-17

testing and
retesting, the CALB system provides opportunities to enter pertinent duta on

replaced components and new components. The deta become part of the CRH Record

BLD OUT:

Figure 6-79. Engine Configuration Replacement History Displav.

1n Appendix

P), engines tested and accepted are "shipped" with records as shown in Tizurc

engineer

accepting final engine configuration and 1ts performance are added at this

for later
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CFUCFG3 CONFIGURATION REPORT SIGNOFFS BY ENGINE
MODEL NUMBER: y ENGINE SER #: 1

INSP INIT: JDW

QE INIT: DKB

Figure 6-20. Ship an Engine and Sign Off Menu.

Execution of the ship task automatically clears the Part Availability file as

shown in Figure 6-21. Status of the part number 723675, serial #303 has been
displayed as used in engine model Y, serial #1 (CALB prototype engine). S/N
303, thus, is not available for any engine assembly - its association with

engine Y1 can be retrieved for future reference.

CFISER DISPLAY AVAILABILITY STATUS FOR A PART
PART NUMBER: 723675

SERIAL NUMBR IN-USE-NOW USING ENGINE

303 Yl

Figure 6-21. Display Availability Status of Shipped Part.
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7.0 FINAL DESIGN

7.1  BASIS FOR THE FINAL DESIG)

The Statement of Work requirements led to the preliminary svstem design which
established the basis for the softwvare and hardvare regquirements. The
screening of the potential vendors was carried out by representatives from a
variety of technical, legal and purchasing bodies inside Teledvne. That review
was made in accordance with Corporate policies and procedures governing such
activities. The potential vendors were graded for their ability to meet a
spectrum of technical specitications that cuvered development, delivery and
post-installation performance vithin specific guidelines. Through a prucess of
vendor analysis, selection of supplicrs came down to a4 combination that
included 2n ovutside vendor, Belcan Corpuration, and a portion of TCAE s owvn
internal programming staff. The prototype Lhal tus subsequently developed
utilized a mixture of hardware and suftvare resovurces including both DEC and
IBM computers and a software hase consisting of a pair of manufacturing
systems, namely the MANMAN package vhich i1s resident on the DEC hardvare, and a
manufacturing svstem resident on the IBM called TIMSZ. New soltvare built on
top of this combination under CALB project has been tested and successtully
demonstrated. The learning acquired through this evolutionary process has
provided the basis for the final design ot the CALE system to be implemented

plant-wide in the Teledyne CAL = Gainesville facility.
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7.2 CALB SOFTWARE REQUIREMENTS

The CALB system was developed to provide a variety of new functions f{oi
Teledyne's Final Assembly and Test department. Thesce functions are described

in tt following subsections.

7.2.7 Assemble Puild Boolh Funotion

The function of this module is to generate two major print-documents that are
used 1n the Asscembly and Test areca. These documents are the Assembly Order
report which provides a Bill of Materials (o1 BOM) listing for everv component
subi-assembly that begins an the Assembly and Test area, and the Assembly Order
Routing report which provides a cet of basically free~form text instructions
for the manufacture of the same sub-assembly parts. The pretotype to be
developed 1s capable of producing scparate copiles of euch document by
pre-printed engine serial number. Their printing is invoked exclusively by a
single, simplified "trigger" consisting of a top-level engine part number,
first-engine serial number, and a count of consecutive ecagines for which
documents are to be produced at one time. This single trigzer automatically
prints all documents necessary, for each part that is to be assembled o the

assembly and test area.

7.2.2 Kit Engine Function

The Tunctcon ot this module is to drive the Automated Storage and Retriceval
C

System (01 AS/RS), vhich facilitates inventory Kitting activity. The

collection




which kitting is to take place at one time. The total

manufacturing svstem.

The prototvpe recougaizes and excludes frum the kit those small

are Kept in the assembly area as floor stock

deviat ions i compunent change letter standards that are

kitting procvess dare 1dentified by the system anu

configuration manaser.

serialized conponernts, ardl an associated component repia cmoend

deducted

cach component is presented by the prototypr
The number of units of each component is then automaticallvy
on-hund baionce being maintained on the inventory module of

items. In

encount ey ed

Ser 1l

teardovn-

7.2.% Engine Log bLook Function

The function of this moduie (< to support the tracking ot
contents . bath past and present, in terms of their fmdividing
Also to be tracked, by engine, 1~ o count o the builids and

cumu ot 1

cour prior to shipment. A sepatate count of each component '«
Celt ran time must also be maintained.,  The migjor output of  the
printed teporte thet Cnelicate o engine' s final configuration in
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of 41! tevels of components being brousht toorther 1o the Assemboiy o Test
arca ocounr at the sume time. Aosimpiiled trignering fee hatiismoods s e e
incorporated into the protutype. That ti.ooer iy a top=leveil engine part
number, a tirst-engine serial number, and 4 count of consecutive engines {ot

comnbined requirement o

to the AS/RS as a single quantity.

from the

the

eNisling

componeats  that
addition, anv
dur ing the

comubiie ated tooa

mMmaJor ensine
numboers.,
Uhat
et
prototype gre
najor

terms of

Pt~y (OB




CALB FINAL REPORT Page 7-4
including total test time. A osvstem oof o samp it ier lata v lecr o Ts
incorporated into the system to collect seriallzation e as foliovs

1. A floor-ascembler/clerk nermally o not hoe to indicate the

part numbers for which he 1s to record serial numbers.  EBuased upon
his cpecilication of a meael numbe:, CALB presents Ul
assembler/clerk a list of previcusiv-loaded parts Thal requite Une

input of serialization Jdata.

2. The assembler/clerk is able to indicate exceptions t.o the

pre-prepared lists, sucrh as use of olternate part numbers.

o Provicus test time for o recyoled component 18 automat ,oalls

tecalled 4t the time of recorded 1ncorporation i1nto another vngne.

This previocus expetiemoe is automatically made 0 part 1 the

engine' s comprnent replacement history.

. The svystem i< able 1o support the recognition of <crirar numbe
exchanges within an engine. The exchanges are then automatically

factored into an engine's component replacement history.,

5. The system 16 avatlanle to support the 1nput of serial data at any

time between initial "green build”, {inal assemblv and stipmen? .
L&
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6. The svstem prohibits the assuciation of o serialized component with

mMOr e thall one engline at a time.

/. Change letter deviations thal are encountered during the hitting

process (and consequently prior to acsembly) cause the "o bang™ of

the receiving engine to irther “ile maittenaics. In particular,
3

serial number logging iv loched unti] after a contiguration manager

is able to reviev the deviations and give approvad o deniad of

t hien:.

8. Change letter deviations are identified and logeed during the
Assembly process and after hitting. These deviatiouns are flagped
and veported to the contizuration manager but do not cause

"relocking' of the engine's loghook records.

o Compunent "availability” checking occurs as o« byv-product ol the
logging of serialized compoaents to an engine. The ed1t
provuced in this case creates only a warning that can b over-
ridden by the assemblei/clerk.

10, 4 "master” user has the unlimited ob ility to correc! miso el longenis
data problems associated vith the logbook function.

N

The CALR system provides secured access to cach functional area of

the system.
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12, The ecvetem presvides o meabs of mabhing vlectionae s o 11 1o
indicate appiocval of finel cngine configurations.
7.3 CALD HARDUARED DLQUIREMENTS

The regquirements that foilovw jeffect the divided natuie of boase supper! st etoems
i :

used by CALL. in the Toledope O Cadnesvilic prlant, Sole meins oo LUl ing
activit oes are being trocved on the DEC-based MANMAN mannfa turing «osen,

vhile others are heing suppurted on Toledo's I0BM-ba-oed TIMS manufacturing

svstem. There 1s some overlap betveen the tvwo svstems:

7. ON MANMAN: A simplified Lill of materials, fabri.ation routings,

inventory, shop floor, and MRP.

2. ON TIMS: A full bill of material based upon engine selja, nomber
effectivity and reflecting the progression of enginecring change
lerrers, fahrication routings, and a Quality Coentrol inspection

standards system.

The majority of the hardvare required for the implementation of the CALP svetem

i« already in place and consists of the folloving items. Justification and
procurement of additional harduvare and softvare g Leomede on the Phase 111

Imjedene-ntat ton sttty
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DEPARTMENT/TUNCTION TVPL ©F Z0UIPMENT QUANTITY
Assembly and Test CRT Terminal /Kevhoard = S "Z"’ 7

B

(Serial MNumber “Loughuok')

Quality Assurance CET Torminai/hevies ood .
(Overall contirol of the LNeron Laser Printer Mudel 007 1

serial number "Logbook';
production ol serial
number logging reports)

Configuration Management CRT Terminal/Kevbuard 1
(TIMS Engineering BOM and

Engine Locking/Unlucking

procedure as a response

to "Kit Engine')

Manufacturing Ingineering CRT Terminal /Heyboard ¥ Z
(TIMS Manuiacturing BOM Nerox Laser Printer Mudel 40475 (S
and Assembly Routings -
in preparation of the
"Assemble Build Buuk')

rroduction Control CRT Terminai/Keyboard ’
{(Generation of periodic Seron Laser Printer Mod.l 4045 :
"Assoembilo Baild Book"
reports; "Ingine Hit',
midntenance it
avallahility file for
"Logbuok'; physical
Litting of inventory)
General Maintenance of DEC Computer 1
the CALB system IBM Computer 1
Communicat ions i
Hardvare 3

% DEC terminals that are able to communicate with the 1BM comjputer using
existing communications tacilities.

% There is only one Xerox Laser printer and one DEC svstems printer
that can be shared bv all user parties. The outputs from the [BM
computer vill also be printed on this pair of printers.

Nute: All of the above eguipment it be docated in the TCAE Gainesville,
Georgia facility.
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7.4 SYSTEM ENHANCEMENT RECOMMENDATIONS

The CALE prototyps vas developed in substantial part by in-housc TCAL
programming statf, and has been debugzzed and reviewed by o combination of 1hat
staff and by representative end-users. Sovme parts of the cude had been
developed in-house years previous to the advent of CALB. Other aspects ol the
project are straight-forward in their development and bave f1t 7 1oem ot
modification or extenuation. As such, onlyv minor moditfication, to the Phaeo 1]

development are suggestad, as follows:

1. Remove the component serial number availability cheol . YUoprocoent,

use of the component serial number 1s o genelal Pratice 1o dssure
that the component setial number is a ~alid ser i i number,
Hovever, the availabilitv-checking functicen is someviot redundant
to the component scrial-number uniqueness check, and as such, may
not be economical to support in production. There is
considerable overhead to be incurred in providing timely, day 1,
day maintenance of the "check file” which becomes basis of the edit
function. Thus, it may be ecupeidient to remove the chech
attogether .,

The "oneck File” has been preserved so that the "loghook’ tunct ion
can cross~roference engines that are a party te o component
fransier. But this function i1s performed in o relatively simple
manter vithout impesition of a previous-cexistence shoci o the Cime
vieen, a osetdalised part s bedng logsed In OV T as oo piponeent tooan

CTE Qe
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Acquire a more poverful

Page 7-9

printer. The tyvpically mont bl

printing of Assemble Buiid Baook

taxes the capacity of the Nerox 4045

tighter monitoring and

printer vould mitigate these problems.

documents, one set por engine,

printer, and it mandates 4

the unit. A moure powerful
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8.0 IMPLEMENTATION PLANS

5.1 GENERAL DESCRIPTION

This section describes the plan tor the implementation of the CALER system at
the Teledyne CAE Gainesville tacility. Since much ot the Phase T1 softvare hias
already been debugged and production-ready, and there enists a minimum of
IBM/DEC hardware to support day to day use of tha* software, the anticipated

development schedule is rather abbreviated as shown below.

o Pertorm final aspecls of installation in the Production

environment.

v Load the production databases with support data.
0 Train personnel in new CALB functionality.
0 Shakedown of the svstem.

The implementation schedule and the work breakdown structure for the
implementation ot the CALB system is presented in the Figure 8-1, and is
discussed in more detail in the additional sections of the Implementation Plan

as follows.,
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] ' ] 1 ] 1 1 il ! t . 1 1
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1 1 I " b 1 [ 1 1 1 1 ] ¥
i 4 ] i i i t i 1 ] ] t )
Load Support Nommmmm oo e X : : . : ] L : ;
Ly ' | ' i | ' ' . ' '
Data 1 ‘ ' : 1 i ' | ' : i : '
v ] 1 ) [ t i t ] 1 ' 0 i
i ] i i 1 [ [ 1 1 1 i 1] 1
Train Personnel ' ' N=—=-=—- Y ' . X X ' ' '
1 ’ 0 H 1 [ [ 1 l ] ‘ t 1
1] } H ] 1 ) ] 1 i [} i ] [}
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t ] ] I 1 [ ] 1 1 1 ¥ ] .
1 ] ! t 1 1 t i ] J 1 ] ]
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1 2 3 4 5 ¢ 7 & 9 U YT Al

MONTHS AFTEE TMPLEMENTATION APPROVAL

Figure 8-1. CALB Implementation Schedule.

g.< PERFORM FINAL INSTALLATION

IBM aspects of the CALB system have already been installed on both the
Gainesville and Toledo copies of TIMS2 by TCAE persconnel. Additional fiies and
fields have been defined to the TIMS? databases and all program code has beoen
loaded onto a production library. Tnere is alse adegquate space on the TIMS:
database to concain new CALB inputs for full production use. Hovever, the

following programming tasks remain to make the system operatiovhal:

0 Open up security by menu and program to individual Gainesville

users and functional organizations.

T Eesoive the issue of maintenance responsibility tor the
Availability File described 1n the Enhancements Section. Ttra
pregramming effort required to support the suggested modification

is expected to be minimal.




8.3 [L[OAD PRODUCTION DATABASES AND SUPPORT DATA

of existing database, and loading up of additional data for other engines.

data will alse be loaded into the Gainesville TIMS? database.

8.4 PERSONNEL TRAINING REQUIREMENTS

Training vwill be required for supervisors, assembly personnel and
p A . I 3

vperational. Continuing educational requirements after installation will

conducted by the in-house users and programmers on an as-needed basis.

8.4.1 Supervisury Personnel Training

will emphasize the general operation and capabilities of the system.

training will provide a basis for the folloving:

CALB TINAL REPORT Page 8-3

All of the major functional modules within the CALB project, including
"Assemble Build Book", "Kit Engines”, and "Logbook", depend upon accurate

manufacturing bills of material. This task will be devoted to verify accuracy

addition, in support of printing "Assemble Build Book'" routers, the routing

programmers. The initial training will be provided by the various units which
have developed the separate CALB applications. Those aspects developed
in-house will be presented by TCAE personnel, and those developed by an outside
vendor will be provided by representatives of that other organization.

Training will be completed before the system is rendered completely

The training of supervisory personnel from all of the various user departments
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o Operation of the system under normal conditions.
0 A general exposure to CALB file maintenance programs; also, an

extended review of system maintenance tasks that are likely to come

under the direct control of supervisory personne!l.

0 Use of special reports in the conftinuing evaluation system
performance, in the historical analysis of engine content, and 1n

the management review of product durability.
8.4.2 Assembler/Engine-Kitting Operators Training Requirements
The training of operators responsible for the data entry for those tasks
relating to engine kitting and the logging of component serial numbers being
assembled into an engine will emphasize the specific details of system

operation. This task will include the following objectives:

0 Present an overview of the svstem in terms of its functions,

capabilities, and transaction responsibilities,

0 Familiarication with hardware.

0 Familiarization with system menus and transaction panels in

extensive detatil.
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8.4.3 System Programmer Training

The larger aspects of CALB software developed in-housce are well understood by

the programming persovnnel. However, those aspects developed by the outsic:

vendor will require some measure of systems review, program familiarization,

and validity checking on the part of TCAF programming statf{. Once trained,

that statf may be called upon to perform the following:

0 "Fine tune” the svstem as operational experience dictates,

0 Perform systems maintenance on an on-golng basis thervafter.

8.4.4% Manpower Requirements During Training

The tollowing TCAE personnel by functional area are to be trained in the

operation ot the CALB system.

0 Floor Assembler

0 Kitting Operators

0 Quality Inspector

o Configuration supervisor and statf

0 Production Contrnl supervisor aml staff
0 Manufacturing Engineer

" TCAE programmer .




_’
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§.4.5 Documentation Requirements for Training

The following documents are needed for accomplishing the training requirements.

o User's Manual for IBM aspects of CALELE from TCAE programming staff.

{Reference Appendix B.)

0 User's Manual for DEC aspects of CALB from the software vendor,

Beican Corporation. (FReference Appendix C.)

This final phase of implementation invoives the gaining of a level of complete
tfamiliarity and comfort with the system. It is expected that the various users
will have foilow-up questions regarding particular details of the svstem's
operation, Some additional fine-tuning of the programs will likely be

required.
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7.0 CALE BENEFITS ANALYSIS

Significant benefit potential exicrts for implementarion of the SALP project.
Implementation of such a svstem hae been planned, needed hardvare and s b tvare

are already in placs in TCAD - Gainesville  facilit:.. Prodtimlnary benedots
analvsis indicates potential labor sacings 8 20%. Frovabadon g Do e Jeng
15 summarized helov.
1. Feduction in "Ingine #itting' velated Tobog ¢L5 hrs per ooncine
2. Reduction in "Engine Configuration Repart”
generation 1-lated Tabor T2 hr o per engan
i Feduction in "Component Replacement History
Feport' generation related labor Uohroper oot
4, Reduction in "Engine Build Traceability
Laber™ Wlter engine has been ship; ol S hr por onpine
3. Reduction in "Assemb ]y Order Routing”
maintenance lahor, Maini: nance hecomes
necessary due to Engineering Change
Ordere. 250 his oper o seat
The above benefits and savings date are based upon the eistang Tl one 7oAy
Gainesvisle onvironmenit and provided tor generadl rcieren o only. Pretarledd
atialveis must he made o pdentify benefits for anv other system.

-
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1. PROJECT OBJECTIVES AND SCOPE

1.1. General Obijectives

This statement of work identifies the general objectives and
requirements for a computerized Assembly Log Book. Teledyne
CAE is planning to use this system for providing closed-loop
configuration control and automating the preparation of the
assembly log book and the engine shipping book.

1.2. Requesting Organization

Teledyne CAE, Toledo Division, a division of Teledyne
Industries, Inc. a California Corporation is located at 1320
Laskey Road, Toledo, Ohio. Teledyne CAE manufactures small
gas turbine engines for manned and unmanned flight
applications.

° 1.3. Techriology Modernization Program

The computerized Assembly Log Book 1s a Phase II project
funded under the U.S.A.F. Industrial Modernization
Incentives Program "IMIP'". The end results of Phase II
are a prototype demonstration and final report. Upon
successful completion of Phase II projects, Teledyne CAE
1s committed to full-scale 1mplementation of feasiblie
projects in Phase III of the program.

1.4. Computer Resources
Teledyne CAE's computer resources for this IMIP project

will consist of: 1) An IBM 330 running the VM/CMS operating
system; and a VAX 11/780 running the VMS operating system.

1.5. Overall Obiectives

CALB will provide a means for integrating many systems;
significantly reducing labor cost associated with preparing
the assembly log book and engine shipping book. CALB will
also improve the quality of these books. CALB will provide
near real-time configuration exception reporting and control
of the assembly process. CALB will eliminate the need of
making multiple copies of assembly paperwork by providing the
ability to display assembly paperwork at workstations.
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1.6. Specific Objectives

A.

To demonstrgte an integrated computer system that
includes: bill of material, inventory control,

eng@neering change management, configuration control by
serial number, and engine log books.

To demonstrate configuration exception reporting in near
real-time.

To demonstrate computer generated portions of an

assembly log book and engine shipping book in original
print quality.

1. Electronic reproduction of Assembly Order Routings
tied to Engine Serial Numbers.

2. Electronic reproduction of the Manufacturing Bill of
Material.

To demonstrate serial number control and verification.

To demonstrate on-line storage and retrieval of current
engine configuration and Component Replacement History.
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2. SYSTEM DEVELOPMENT AND DOCUMENTATION

2.1. System Development

Systems development personnel shall:

o Develop software interfaces for data transfer between
existing systems.

© Develop software required for each user interface.

o Develop software required for the Text Storage/Retrieval
system.

o Develop software required for the output system.

2.2. System Documentation
Systems development personnel shall:
© Document each module according to TCAE standards.
o Document CALB system ™y providing TCAE personnel a user's

guide.

2.3. System Testing

Systems development personnel shall:

o Perform complete testing and debugging of each individual
module as they are developed.

O Perform complete system integration testing at the end
ct CALB develiopment.
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<O
x>

2.4. Prototype Implementation & Demonstration

Systems development personnel shall:

(o}

Assist TCAE-G personnel in implementing the prototype
system,

Provide program maintenance support during the development
of the demonstration.

Provide documentation support for the presentation.

Phase III Implementation Details

Systems development personnel shall:

(o}

Provide a Final Report which includes final design for
Phase III. Include needed hardware and software.

2.6. Conditions

o]

Software developed under this ceontract is the property
of the Air Force.

Technology shall be transferable.

QUOTERS AND BIDDERS ARE EXPRESSLY ADVISED THAT THE UNITED
STATES GOVERNMENT IS PARTICIPATING IN THIS PROGRAM AND
THAT DESIGN AND DEVELOPMENT TI "'NOLOGY AND DATA WILL BE
SUBJECT TO ALL SUCH RIGHTS IN 1./AT DATA EMANATING HEREFROM
AS ARE PECULIAR TO CONTRACTS OF THAT TYPE.
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4. HARDWARE REQUIREMENTS

4.1. Computers

o The CALB project will require a mainframe computer
processor. The currently installed IBM 3330 will be
adequate for development and demonstration purposes.

o The CALB project will also require a computer processor in
the mini-computer range. It has been determined that a
current VAX 11/780 will be adequate for development and
demonstration purposes. Furthermore, it is the most
logical and economical choice as the processor since it is
already installed, and handles various disjoint shop floor
and administrative functions.

4.2. Printers

o The CALB project will require a laser printer for
producing high quality output of the assembly log book and
shipping book. The XEROX 4045 laser printer has been
chosen based on its built-in font capabilities.
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5. SOFTWARE REQUIREMENTS

5.1. Operating Systems

Based on the preliminary hardware analysis the chosen
operating system for the CALB project will be:

VAX/VMS installed on the existing VAX 11/780 computer
systemn.

2

VM/CMS installed on the existing IBM 3330 computer
system.
5.2. Programming Languages

Based on the current system languages and in-house
support, the following languages will be used:

VAX FORTRAN

MITROL

5.3. Database Management Systems
A Database Management System being the core of any
package, must be structured and supported. Therefore the
following database systems will be utilized:

The Digital Equipment Corporation database management
system's VAX DBMS.

Mitrol Corporation's MITRNL DBMS.

5.4. Query and Report Writers
DATATRIEVE

MITROL




AAY 3 18%°

5.5. Installed Packages

MANMAN MRP II package, DBMS Based, written in Fortran-77,
using Datatrieve and TDMS.

MANMAN ENGINEER, DBMS Based, written in Fortran-77, using
Datatrieve and TDMS.

TMS (Tool Management System) Package written in Fortran-77
using escape sequences for screen management and
Datatrieve for reports.

Mitrol Corporation's MITROL DBMS, a fourth generation
network database manager.




6. USER CONFIGURATION

CALB will allow users in the following departments access to the
system through menu options specific to their department's
functions

Assembly & Test
Configuration Management
Manufacturing Engineering
Production Control
Quality Control

CALB will allow maintenance of a Configuration Exception
Reporting database and a Part/Drawing database to keep track of
ECO changes. CALB will also maintain system control information
in the database for each individual engine.

6.1. Assembly & Test

CALB Duties:

Operator receives Assembly Shop Order and Engine kit
Operator requests required tooling from TRACS
Testing performed by test technicians

Completes required process

00O

CALB Users

o Assembly Technicians
o Test Technicians
o Assembly Group Leaders

CALB Integration:

o Will receive bar-coded Assembly Shop Order and kitted
parts from Production Control.

o Will log in to the system and begin the aszembly
process. The operator will record revision letter, and
where required, the serial number of a component part
for error checking, validation, and recording.
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6.2. Configuration Management

CALB Duties:
o Monitor Engine Configuration

o Monitor and Process ECO's

CALB Users:

o Configuration Manager

CALB Integration:

© Will process ECO's and make changes to the Assembly
Parts List.

0 Will monitor implementation of ECO's by Manufacturing
Engineering.

6.3. Manufacturing Engineering

CALB Duties:

o Maintain Assembly Order Routings (AOR)

CALB Users:

o Process Engineers

CALB Integration:
o Will receive message via printed document from
Configuration Management requesting incorporatiocn of
ECO changes into AOR's.

o Will update documents as required.

-10-




6.

4.

Production Control

CALB

00000

CALB
o

o
o

CAIB

o

Duties:

Issues Assembly Shop Orders
Issues Assembly Order Routings
Kits Engines

Monitors Work-in-Process
Monitors and controls inventory

Users:

Production Scheduler
Inventory Control Technician

Receiving Material Technician

Integration:

Will generate an Assembly Shop Order from a serial
number controlled bill of material. This document will
contain the following information: Engine Model, Engire
Serial Number, Lot number, Date Issued, and approvals
from Production Control and Quality Control.

Will electronically issue the Assembly Order Routing =-
the floor. This issuance will create a new “vanrilla"
database for the particular engine to be built.

Will prepare engine kits and monitor work-in-process.

Will provide replacement parts as required.

_ll-




6.5. guality Control

CALB Duties:

o Verify Engire Configuration
o Inspect Assewbly Operations
o Prepare Engine Shipping Book

CALB Users:

o Assembly Inspector
© Quality Engineer

CALB Integration:

0 Will review engineering changes made by Manufacturing
Engineering. The Quality Engineer will indicate
approval of changes by making appropriate entries into
the database. Quality Engineer will record all
exceptions.

o Will compile entries into the system to create the
Component Replacement History in the Engine Shipping
Book.

o Will generate hard copy portions of the Engine Shipping
Book for inspection by customer. Will also generate
hard copy portions of the Assembly Log Book (Build
Book) on request.

-17-
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7. FUNCTTONAL SPECTFICATIONS

7.1, Assemble Build Book. The build book is used to maintain a
historical record of the process of building and testing
an engine through to completion. A Build Book is
"assembled" for each engine scheduled to be built. The
assembly process consists primarily of inserting blank
documents into proper sections of the book. The documents
are then completed at various stages of the build and tecst
processes. (Reference bubble 1.0 on the data flow
diagram.)

A. The following documents comprise the Build Book:

DOCUMENT MAINTAINED BY
Assembly Order Routing (AOR) TIMS2

Engine Backup Data Sheets Prod. Control
Assembly Parts List CALB

Non Conformance Log Quality Assur.
Engine Assembly Work Sheet Quality Assur.
Route Sheet & OK for Test Quality Assur.
QC 1019 Quality Assur.
(Non Destructive Inspection Record)

2C 1020 Quality Assur.
(Disassembly Inspection Record)

QWI #54 (Envelope Acceptance Gage) Quality Assur.
Flow Test Records Quality Assur.
F107 Gearbox 2A~3embly Quality Assur.

B. Note that some of the documents identified above travel
with material as it moves through the assembly and test
process.

C. The AOR will be maintained in and drawn from TIMS2. When
requesting an AOR print, the terminal operator will
supply a starting engine serial number which will be
printed on the router. Serial numbers will be
incremented when copies for multiple engines are
reguested.

D. The APL will be generated electronically from the
configuration established during Green Build. Note that
this represents a change; under the '"current" systen,
the APL is inserted prior to Green Build.

E. All other documents will continue to be prepared
manually.

|

CALB Functional Specification
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7.2. Kit Engine. The MPL downloaded from TIMS2 will be merged
with location and inventory data from MANMAN to generate a
material pick list. The MADSS AS/RS interface should be
used to select required material. (Reference bubble 2.0 on
the data flow diagram.)

A. Component revision letter will be checked and recorded
at issue by the operator. Exceptions must be noted and
recorded =lectronically. Exception reports nmust be
forwarded to Configuration Management.

B. The terminal operator must supply: initial engine serial
number; engine quantity; and contract number.

C. Material will be trucked to the assembly area in kit
form.

D. Issuing excess material to a work order may cause severe
fluctuations in an MRP based system. Therefore all
material must be accounted for through inventory control
personnel prior to the issu2 of excess material.

E. This process should electronically reccrd each serial
number issued, and build a skeleton configquration file
for all configured parts (i.e. those parts whose
revision letter is controlled).

F. Contained in the Configuration subsystem will be:

FIELD NAME TYPE LENGTH
Engine Part Number A 15
Engine Serial Number N 12
Engine Model Code A 18
Engine Starts N 2
Engine Build Number N 2
Date A 8
Component Part Number A 15
Component Serial Number A 12
Component Change Letter A 2
Revision Letter Exception A 1
Group Number A 1
AQAS Serial Flag A 1

- A
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7.3. Green Build. This process describes the complete assembly
of an engine prior to initial test. During this process,
serial numbers will be recorded electronically. (Reference
bubble 3.0 on the data flow diagram.)

A. Component serial numbers will be entered when required.

B. To insure that components have not been swapped
inadvertently between kit and build, the component
change letter will be validated against the APL once
again. Violations will cause a warning message to be
issued to the terminal operator, and an entry to be
recorded in the Configuration Exception field for that
component. An exception report will be forwarded to
Configuration Management.

C. An entry in the BOM will indicate which components are
serialized and must be tracked through the serialization
file.

D. Component serial numbers will be checked against a file
of valid component serial numbers. This file will be
maintained by data uploaded from AQAS, and by additicnal
entries which will track serialized components not
covered by the AQAS system. Failures are not allowed ard
should cause an appropriate terminal message to be
issued to the operator.

E. The validation process described above will set a flag
in the serial number file which will indicate which
serial numbers have been issued (by part number).

F. Component movement into and out of an engine must be
recorded electronically. This data will be recorded in
the Component Replacement History (CRH) file.

G. In the event that a component must be replaced, the
following data will be required:

1. Engine Serial Number.

2. Component Part Number.

3. Remarks.

4. Outgoing Component Serial Number.

5. Time on Outgoing Serial Number.

_15_
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6. Starts on Outgoing Serial Number.
7. Build Number on Cutgoing Serial Number.

8. Incoming Component Serial Number. Incoming components
must satisfy the following edit criteria:

a. The component serial number must be valid.

b. The revision letter must be valid; if not,
exceptions must be noted and approved. (See
item B above.)

c. If the component is currently linked to an
engine, the link must be broken and a CRH
record be established which identifies the
break.

9. Time on Incoming Serial Number.
10. Starts on Incoming Serial Number.
11. Build Number on Incoming Serial Number.

H. Component Movement Direction (In/Out). The value for
this field should be inferred.

I. Records of the above transaction will be kept in the
Component Replacement History file. This file will be
linked to the configuration file, and will contain the
following additional items:

FIELD NAME TYPE LENGTH
Transaction Date A 8
Component Movement Status A 1
Run Time A 8
Starts N 2
Build Number N 2
Remarks A 180
Disposition A 180

-16-
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8. GENERAL PROCESSING RULES AND ASSUMPTIONS

A.

The TIMS2 system will be used to warehouse the Bill of
Material (BOM) library.

AORs will be stored, maintained, and produced from the
TIMS2 system.

ASOs will be kept under Green Band control in the
assembly area.

AQAS will track serial numbers to lots for serialized
parts used in the fabrication process.

CALB will track the serial numbers of purchased parts
issued directly to assembly.

CALB will insure that duplicate component serial numbers
are not issued to the assembly process.

Component change letter will be checked at issue. Change
letters which do not conform to those listed on the APL
will be noted as exceptions. All exceptions will be
forwarded to Configuration Management for resolution.

Component revision letters and serial numbers issued to
an engine will be stored on line in TIMS2.

Change letter exceptions will lock the configuration
file until approved by configuration management.

The current configuration for an engine will be stored
in the configuration file. Changes will be logged in the
Component Replacement History (CRH) file.

AQAS data will be uploaded to the IBM TIMS2 system in
order to verify manufactured component serial numbers.

Serialized component parts not tracked by AQAS will be
added to this file via a data entry panel.

-17 -
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SYSTEM INTERFACES

Material Pick List. A pull list will be generated by
merging the MPL (downloaded from TIMS2) with inventory
data from MANMAN. In order to utilize the MADSS
inventory function, this picking transaction will reside
on the VAX.

Component Serial Number Validation. A "Serial Number
Validation" file will be established in order to verify
component serial numbers. This file will reside in
TIMS2. Data from AQAS will be uploaded in a timely basis
in order to maintain this file. Data for serial numbers
not tracked through AQAS will be locaded through a data
entry panel.

Component Revision Letter Validation. Revision letteis
of components will be validated against the BOM stored
in TIMS2.

Configuration. A "Configuration" file will be
established to track all components issued to an engine.
This file will reside in TIMS2. This file will be used
to generate the Assembly Parts Record sheets for
inclusion into the Build Book.

Component Replacement History. This history file will ke
established in order to track all component changes to
an engine during the build and test processes. This file
will reside in TIMS2 and be tied to the Configuration
file mentioned above.

-18-




MAY 37

«D
)

10. DOCUMENTATION REQUIREMENTS

10.1. INTRODUCTION

one of the basic premises of the IMIP program 1s that teclinology
shall be transferablie. The most important factor for making
computer software transferable 1is thorough and uniform documenta-
tion. Therefore, all software developed as a result of this
project effort will conform to the following guidelines.

10.2. PROGRAM DOCUMENTATION

All software will be documented using standard documentation
methodologies. This standard includes but is not limited to the
following:

Complete explanation of each modules's purpose

Complete variable definitions at beginning of each module.
Description of inputs and outputs for each module

Modular code

Self-identifying naming conventions

Indentation to pictorially indicate program loops
Self-documenting code

Informative comments throughout code

Global data dictionary

0000000O0O0

10.3. SYSTEM DOCUMENTATION

Each sub-system within CALB and the CALB monitor shall have
adequate system documentation and a user's guide.

The system documentation will include:

System flowchart

Explanation of system functionality
Explanation of system inputs and outputs
Brief description of each module

Report layouts

List of data files

O0O0O0OO0O0

The user's guide should be well written and include step by step
instructions for using the system. Also, the user's guide should
have a section that lists possible errors that can occur and an
explanation of how to recover from those errors. The user's
guide should have a section that describes required system inputs
and also describes each report that can be generated from that
systemn.

=19~
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11. SYSTEM TESTING

11.1. Location and Participants

Final testing will be conducted on-site at Teledyne CAE,
Gainesville Division. Representatives from both TCAE and the
sub contractor will be in attendance. Participants will
consist of Teledyne employees who will be using the system on
a regular basis and the Teledyne project leader.

11.2. Items Tested

The CALB Monitor and all user interfaces discussed in
Appendix A will be tested thoroughly. 1In addition, the Text
Storage/Retrieval system and the Output system will also be
tested.

11.3. Test Schedule

System testing will begin as each module is completed and
will be conducted by the contract programmer and must be
approved by the Teledyne project leader. Failure to pass
testing will require a rewrite and re-test. The final
acceptance test will last approximately one week, during
which time each item will be re-tested and its acceptance
initialized by the Teledyne Project Leader.

Overall acceptance of the entire system will be contingent on
the contractor providing adequate documentation as described
in Section 10.

-20-
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12. SOFTWARE RIGHTS CIAUSE

{135,332)

$52.227-7013 Rights In Technical Deta
and Computer Software.

{Caution: see changes effective 10/18/8S
at 194,226—CCH.]

As prescribed at 27.412(aX1), insert the
following clause:

RIGHTS IN TECHNICAL DATA AND
COMPUTER SOFTWARE (MAY 1581)

(a) Definitions. ‘'Commercial Computer
Software”, as used in Lhis cisuse, means computer
software which is used reguiarty for other than
Government purposes and is sold, licensed or
leased in significant quantities to the general pub-
lic at established market or catajog pnces.

“Camputer”, ss used in this clause, mesms o
data processing device capabie of accepting dats,

DoD 52.227-7013 935,332

-21-
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1ng prescribed operations on the data, and
ﬁgmn:‘ &e resuits of these operations; for
example, & device Lhat operates on discrete data
by performing anthmetic and iogic processes on
the data, or a device that operstes on anaiog data
by performing physical processes on the data.

“Computer Data Base”, as used in this clause,
means a collection of data in a form capable of
being processed and operated on by 2 computer.

“Computer Program”, as used in this clause,
means & series of instructions or statements in a
form acceprable to a computer, designed 10 cause
the computer to execute an operation or opera-
tions. Computer programs inciude operating sys-
tems, assemblers, compilers, interpreters, data
management systems, utility programs, sort-
merge programs, and ADPE maintenance/diag-
nostic programs, as weil as applications programs
such as payroll, inventory control, and engineer-
ing analywis programs. Computer programs may
be either machine-dependent or machine-indepen-
dent, snd may be genersi-purpose in nature or
?eslgned to satisfy the requirements of a particu-
ar user.

“Computer Software”. as used in this clause,
means computer programs and computer data

“Computer Software Documentation”, as used
in this clause, means technical data; including
computer listings and printouts, in human-reada-
bie form which (1) documents the design or details
of computer software, (2) explains the capabilities
of the software, or (3) provides operating instruc-
tions for using the software to obtain desired
results from a computer.

“Limited Rights", as used in this clause, means
rights to use, duplicate, or disclose technical data,
in whole or in part, by or for the Government,
with the express limitation that such technicai
data shall not, without the written permission of
the party furnishing such technical data be (1)
released or disclosed in whole or 1n part outside
the Government, (2) used in whole or 1n part by
the Government {or manufacture, or in the case of
computer software documenwtion, for prepann
the same or simular computer software, or (3)
by a party other than the Government, except for:

(1) Emergency repair or overhaul work only, by
or for the Government, where the item or process
concerned is not otherwise ressonably available to
enabie timely performance of the work, provided
that the release or disclosure thereof outside the
Government shall be made subject to a prohibi-
tion against future use, release or disclosure; or

(2) Release 10 a foreign government, as the
interest of the United States may require, oaly for
information or evaluation within such government
or for emergency repair or overhaul work by or for
such government under the conditions of (1)
above.

“Restricted Rights'*, as used in this clause,
means rights that apply only to computer
software, and include, as a minimum, the nght
Lo—

138,532 DoD 52.227-7013

(1) Use computer software with the computer
for which or wath which it was scquired, inciuding
use at any Government installauon 10 which the
compuler may be transferred by the Government;

(2) Use computer soitware with s backup com-
puter 1if the computer for which or with which 1t
was acquired 19 inoperative;

(3) Copy computer programs for safekeeping
(archive) or backup purposes; and

(4) Modify computer software, or combine it
with other software, subject 10 the provision that
those portions of the derivative software incorpo-
raung restncted nghts software are subject to the
same restncted nghts.

In addition, restricted rights include any other
specific rights not inconsistent with the minimum
rights in (1)<4) above that are listed or described
in this contract or descnibed in a license or agree-
ment made s part of this contract.

“Techmcal Data”, as used in this clause, means
recorded information, regardiess of form or char-
actenstic, of 8 scientific or technical nature. It
may, for example, document research, expernimen-
tal, developmental or engfineering work, or be usa-
ble or used to define a design or process or to
procure, produce, support, maintan, of operate
materiel. The data may be graphic or pictoriai
delineations in media such as drawings or photo-
graphs, text in specifications or related perform-
ance or design type documents or computer
printouts. Exampies of technical data include
research and engfineenng data, engineering draw-
ings and associated lists, speaifications, standards,
process sheets, manuals, technical reports, catalog
item identifications and related information, and
computer software documentation. Technical
data does not include computer software or finan-
cial, administrative, cost and pricing, and man-
agement data or other informauon incidental to
contract administration.

“Unlimited Rights”, as used in this cisuse,
means rights to use, duplicate, or disclose techn-
cal data, in whole or in part, in any manner and
for any purpose whatsoever, and to have or per-
mit others to do so.

{b) Government Rights.

(1) Unlimited Rights. The Government shall
have unlimited nghts in:

(i) technical data and computer software resuit.
ing directly irom performance of experimental,
developmental or research work which was speci-
fied a3 an eiement of performance in thus or any
other Government contract or subcontract;

(ii) computer software required to be originated
or developed under s Government contract, or

generated as a necessary part of performing &
contract;

(i1i) computer data beses, prepared under a

Government contract, conssung of information
supplied by the Government, information 1

21988, Commerce Clearing House, Inc.

~22-

MAY 31 1823




717 11.984

which the Government has unlimited rights, or
information which 1s 1n the public domain;

(iv) technical data necessary to enable manu.
facture of end-items, components, and modifica-
Lions, or 1o enable the performance of processes,
when the cnd-items, components, modifications or
prucesses have been or are being, deveioped under
this or any other Government contract or subcon-
tract 1n which cxperimental, developmental or
rescarch work 15, or was specified as an element of
contract performance, except technical data per-
LainIng 1u 1ems, COMPONEnts, processes, of com-
puter software developed at private expense (but
sce subdivision {bX2) (i) belowy;

{v) techmical data or computer software pre-
pared or required to be deiivered under this or
any uvther Government contract or cubcontract
and constituting corrections or changes 1o Govern-
ment-furnished data or computer software,

(v1) technical data pertaining to end-items,
components or processes, prepared or required (o
be delivered under this or any other Government
contract or subcontract, for the purpose of identi-
fving suurces, size, configuration, maung and
attachment characteristics, functional character-
1stics and performance requircments (“form. fit
and function” data, e g.. specification control
drawings. catalog sheets, envelope drawings, etc.):

{vi1) manuals or instructional matenais pre-
pared or required 10 be delivered under this con-
tract of any subcontract hereunder for
installation, operation. maintenance or training
purposes, :

(viii) technical data or computer software
which is in the public doman, or has been or s
normally released or disclosed by the Contractor
or subcontractor without restriction on further
disclosure; and

fix) technical data or computer software histed

or described in an agreement incorporated into
the schedule of this contract which the parties

Part 52 (48 CFR Part 232)

23,6098

have predetermined, on the basis of subpara-
graphs (1) through 1vi) above, and agreed will be
furnished with unhimited rights.

(2) Limited Rights. The Government shall have
limited rights n:

(i) techmeai data, fisted or described in an
agreement incorporated nto the Schedule of this
contract, which the parties have agreed will be
furnished with limited rights. and

(i1) unpublished technical data pertaining to
items, components or processes developed at pri-
vatle expe~sz, and unpublished computer software
documentacion related to computer software that
s acquired with restricted rights, other than such
data as may be included in the data referred to in
subdivistons (bX 1 X1} vy, (vi), (vu), and (viu)
above The word unpublished, as appled to tech-
nical data and computer software documentation,
means that which has not been reieased 1o the
public nor been furnished to others without
restriction on further use or disclosure. For tne
purpose of this definition, delivery of himited
rights technical, data to or for the Government
under a contract does not, 1a itself, consutute
reiease to the pubhc.

Limited rights shall be eifective provided that
only the portion or portions of each piece of data
to which hmited rights are to be asserted pursu-
ant to subdivisions {2X1) and tu) above are identi-
fied (for example, by circling, underscoring, or a
note), and that the piece of data 13 marked with
the [egend below in which 1s (nserted:

A. the number of the prime contract under
which the technical data 1s 1o be delivered,

B. the name of the Contractor and any subcon.
tractor by whom the technical data was gener.
ated, and

C. an explanation of the method used to iden-
tify limited rights daia.

LIMITED RIGHTS LEGEND

Cuniract Nu

Cuntraciur

Explanauion of Limited Rights Data [denuification Method Used

Those portions of this technical data indicated
as himited rnights data shall not, without the writ-
ten permission of the above Contractors, be either
(A) used, reieased or disclosed in whole or in part
outside the Government, (B) used in whole or in
part by the Government for manufacture or, in
the case of computer software documentation, for
preparing the same or similar computer software,
or (¢) used by a party other than the Government,
except for: (1) emergency repair or overhaul work
only, by or for the Government, where the item or
process concerned 1s not otherwise reasonably
available to enable uimely performance of the
work, provided that the release or disclosure

Government Contracts Reports

hereof outside the Government shall be made sub-
ject to a prohibition against further yse, reiease or
disclosure; or (2) release to a foreign government,
as the interest of the United States may require,
only for information or evaluation within such
government or {or emergency repair or overhaul
work by or for such government under the condi-
tions of (1) above. This legend, together with the
indications of the por'-_as of this data which are
subject to such limiations shall be inciuded on
any reproduction hereof which includes any part
of the portions subject 1o such imitations.

{3) Restricted Rights.

DoD 52.227-7013 ¢ 38,532
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(1) The Government shall have restricted rights
1 compuler software. histed or described in 2
iicense of agreement made a part of this contract,
which the parties have agreed will be furmshed
with restricied nghts. provided, however, notwith-
standing any contrary provision in any such
iicense or agreement, the Government shall have
the rights included in the definition of “restricted
rights” 1n paragraph (a) above. Such restricted
rights are of no effect uniess the computer
software 15 marked by the Contractor with the
{ollowing legend:

RESTRICTED RIGHTR LECEND
Use. duplication or disciosure s subject o
restncuions stated in Contract No.
with t{Name of Contract) —«

and the related computer software documentation
includes a prominent statement of the restrictions

applicable to the computer software The Contrac-
tor may not place any legend on computer
software indicating restrictions on the Govern-
ment's nights 1n such software uniess the restric.
Lions are set forth in a license or agreement made
a part of this contract prior to the dehvery date of
the software. Failure of the Contractor to apply a
restricted rights legend to such computer software
shall relieve the Government of iiabiity with
respect to such unmarked software,

{

(1) Notwithstanding subdivision (i) above, com-

mercial computer software and related documen-

tation developed at private expense and not in

public domain may, if the Contractor so eiects, be
marke¢ with the following Legend:

RESTRICTED RIGHTS LEGEND
Use, duplication, or disclusure by the
Guvernment 1s subject 1o restrictions
as set forth in subdivision tbX3Xu) of
the Rights in Techmcal Data and Computer
Sofiware clause at 52.227.7013.

(Name of Contractor and Address)

When acquired by the Government, commercial
computer software and related documentation so
legended shall be subject to the following:

(A) Title 10 the ownership of the software and
documentation shall remain with the Contractor,

(B) User of the software and documentation
shall be Lhimited to the facility tc- which 1t 18
acquired.

(C) The Government shall not provide or other-
wise make available the software or documenta-
tien, or any portion thereof, in any form, to any
third party without the prior written approval of
the Contractor. Third parties do not inciude
prime contractors, subcontractors and agenis of
the Governmeni who have the Gevernment's per-
mission (o use the licensed software and documen-
tation at the facility, and who have agreed to use
the licensed software and documentation only i
accordance with these restrictions. This provision
does not limit the right of the Government to use
soitware, documentation, or information therein,
which the Government may aiready have or
obtains without restnctions.

{D) The Government shall have the rnght to use
the computer software and documentation with
the computer for which it 1s acquired at any other
facility to which that computer may be trans
ferred: to use the computer software and docu-
mentation with a backup computer when the
primary computer 1s inoperative; 10 ccpy com-
puter programs for safekeeping (archives) or
backup purposes. and to modify the software and
documentation or combine 1t with other soitware,
provided. that the unmodificd portions snall
remain subject to Lhese restrictions.

735,532 DoD 52.227-7013

(E) If the Contractor, within sixty (60) days
after a written request, fails to substantiate by
clear and convincing ewvidence that computer
software and documentation marked with the
above Restricted Rights Legend are commercial
iems and were developed at prnivate expense, or if
the Contractor fails to refute evidence which 18
asserted by the Government as a basis that the
software i3 in the public domain, the Government
may cancel or ignore any restrictive markings on
such computer software and documentation and
may use them with unlimited nghts. Such written
requests shall be addressed to the contractor as
ident.fied in the Restnicted Rights Legend.

(4) No iegend shail be marked on, nor shall any

asserted 23 10, any daia or computer software
which the Contractor has previously delivered to
the Government without r=striction. The limited
or restricted rights rrov’ jor by his paragraph
shall not impair the _  of the Government (o
use simtlar or 1dentical data or computer software
acquired from other sources.

(c) Copyright.

(1) In addition to the rights granted under the
provisions of paragraph (b) above, the Contractor
hereby grants to the Government a nonexclusive,
paid-up license throughout the worid, of the scope
set forth below, under any copynght owned by the
Contractor. in any work of authorship prepared
for or acquired by the Government under this
contract, to reproduce the work in copies or pho-
norecords, to distribute copies or pnonorecords to
the public, to perform or display the work pub-
licly, and to prepare derivauve works thereof, and
1o have others do so o, Government purposes.

21984, Commarce Clearing Housas, Inc.

~-24-
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With respect to technical dawa and computer
software in which the Government has uniimiteg
nights, the license shall be of the same scope as the
rights set forth in the defimtion of “unlimited
rights” 1n paragraph (3) above. With respect 1o
tecnnrral data i which the Government has jim.
ied rights, the scope of the iicense s limited o
the rights set forth 1n the definitions of “limited
rights’” in paragraph (a) above. With respect to
computer software which the parties have agreed
1n accordance with subparagraph (bX3) above will
be turnished with restricted rights, the scope of
the license 1s limited to such rights.

(2) Unless writ =n approval of the Contracting
Officer 1s obtawned, the Contractor shall not
include in technical data or computer software
prepared for or acquired by the Government
under this contract any works of authorship in
which copyright 1s not owned by the Contractor
without acquirning for the Government any rights
necessary 10 perfect a copyright license of the
scope specified 1n subparagraph (cX1).

(3) As between the Contractor and the Govern-
ment, the Contractor shall be considered the “per.
son for whom the work was prepared” for the
purpose of determining authorsmip under Section
201tb) oi Title 17, United States Code.

(4) Technical data delivered under this con.
tract which carries a copyright notice shall also
inciude the following statement which .~+1l be
placed therein by the Contractor, or should tie
Contracor fail, by the Government:

This material may be reproduced by or for 1ne
US. Government pursuant to the copyr ght
license under the clause at 52.227-7013 (date>.

td) Removal of Unauthorized Markings. Not-
withsianding any provision of this contract con-
cerning inspection and accepiance, the
Government may correct, cancel, or ignore any
marking not authorized by the terms of this ¢ua-
tract on any techmcal data or computer software
furnished hereunder if:

(1) *he Contracter fails to respond within sixty
(60) days to a written inquiry by the Government
concerming the propriety of the markings, or

12) the Contractor’s response fails to substanti-
ate, within sixty (60) days after writien notice,
the propriety of hmited nghts markings by clear
and convincing evidence, or of restricted rights
markings bv identification of the restnictions set
forth 1n Lhe contract.

In either case, the Government shall give writ-
ten notice to the Contractor of the action taken

{¢) Relation to Patents. Nothing contained in
this clause shall imply a license (o the Govern.
ment under any patent or be construed as affect-
ing the scope of any license or other right
otherwise granted to the Government under any
patent.

Government Contracts Reports

Part 32 (48 CFR Part 252)
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tf) Limitation on Charges for Data and Com-
puter Software. The Contractor recognizes that
the Government or a foreign government with
funds derived through the Military Assistance
Program or otherwise through the United States
Government may contract for property or services
with respect to which the vendor may be iiable to
the Contractor for charges for the use of techn:cal
data or computer software on account of such a
contract. The Contractor further recogrizes that
it 13 the policy of the government not 10 pay In
connection with its contracts, or to allow (o be
paid 1n connectron with contracts made with
funds derived through the Military Assistance
Program or otherwise through the United Scates
Government, charges for data or computer
soitware which the Government has a right to use
and disclose to others, which is in the public
domain. or which the Government has been given
without restrictions upon 1ts use and disclosure to
others. This policy does not apply to reasonable
reproductions, handling, maiing, and similar
administrative costs incident to the furnishing of
such data or computer software. In recogniiion of
this poiicy, the Contractor agrees to participate in
and make appropriate arrangements for the exclu-
sion of such charges from such contracts, or for
the refund of amounts received by the Contractor
with respect 10 any such charges not so excluded.

(g) Acquisir:on of Data and Computer Software
from Subcontractors.

(1) Whenever any technical data or computer
software s to be obta:ned from a subcontractor
under this contract, the Contractor shall use this
same clause 1n the subcontract, without altera.
tion, and no other clause shail be used to enlarge
or diminish the Government's or the Contractor's
rights 1n that subcontractor data or computer
software which 1s required for the Government.

(2) Technical data required to be delivered by a
subcontractor shall normally be delivered to the
next-higher tier contractor. However, when there
is a requirement 1n the prime contract for data
which may be submitied with limited rights pur-
suant to subparagraph (bX2) above, a subcontrac-
tor may fulfill such requirement by submitting
such gata directly to the Government rather than
through the prime Contractor.

(3) The Contractor and higher-tier subcontrac-
tore will not use their power to award subcon-
tracts as economic leverage 10 acquire rights in
technical data or computer software from their
subcontractors for themselves.

(End of clause)

ALTERNATE I (May 1981) As pre-
scribed at 27.412(aX2), add the follewing
paragraph to the basic clause:

Nouce of Certain Limned Rights.

(hX 1) Unless the Schedule provides otherwise,
and subject to (2) below, the Contractor wiil
promptly notfy the Contracting Officer 1n writ-
ing of the intended use by the Contractor o 3

DoD $2.227-7013 935,532
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subcontracior 1n performance of Lhis contract of
any item, component Of process for which techni-
cal data woutd fall within subpsragraph (bx2)

above.
12) Such notification 18 not required with

respect 10
(1) standard commercial items which are many.
factured by more than one source of suppiy, or

(11) tems, components, or processes for which
such notice was given pursuant Lo predetermina-
tion of rights 1n technical data 1n connection with
this contract.

(3) Contracting Officer approval is not naces-
sary under this clause for the Contractor to use
the item, component or process in the perferm.
ance of the contract. (APR 1972)

ALTERNATE II (May 1981) As pre-
scribed at 27.412(ax3), add the following
paragraph to the basic clause:

( ) Publication for sale. If. prior to publication
for sale by the Government and within the penod
designated in the contract or task order, but in no
event later than 24 months after delivery of such
data. the Contractor publishes for saie any dats
(1) designated in the contract as being subject to
this paragraph and (2) delivered under this con-
tract, and promptly notifies the Contracting
Officer of these publications, the Government
shall not publish such data for sale or authorize
others to do so. This limitation on the Govern.
ment's right to publish for sale any such data so
published by the Contractor shall continue as long
as the data 13 protected as a published work under
the copyrignt law of the United States and s
reasonably ivailable to the public for purchase.
Any such publication shall include & notice :denti.
fying this contract and recognizing the license
rights of the government under subparagraph
(eX1) of this clause. As to all such data not so
published by the Contractor, this paragraph shall
te of no force or effect.

{DAC 84-1,3/1/84; DAC 84-7, 8/15/84]
(9 35,532.04}

2
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52.227-7018 Restrictive Markings on
Technical Data.

As prescibed at 27.412(f), insert the {ollow-
ing clause:

RESTRICTIVE MARKINGS ON
TECHNICAL DATA (MAR 1975)

ta) The Contractor shall have, maintain, and
{ollow throughout the performance of this con-
tract, procedures sufficient to assure that restric.-
tive markings are used on technical data required
10 be delivered hereunder only when authorized
by the terms of the “"Rights in Technical Data
and Computer Software” clause of this contract.
Such procedures shall be in writing. The Contrac.
tor shall also mainta:n a quality assurance system
1o assure comphance with this clause.

(b) As part of the procedures, the Contractor
shall matntain (1) records to show how the proce-
dures of paragraph (a) above were applied in
determining that the markings are authorized, as
well as (2) such records as are reasonably neces-
sary 10 show pursuant to subparagraph (dX2) of
the "Rights in Technical Data and Computer
Software’ clause that restrictive markings used 1n
any piece of techmcal data delivered under this
contract are authorized.

(¢) The Contractor shall, within sixty (60) days
after award of this contract, identify in wniung to
the Contracting Officer by name or title the per.
sonts) having the final responsibility within Con.
tractor's organization for determining whether
restrictive markings are to be placed on technical
data to be delivered under this contract. The
Contractor hereby authorizes direct contact
between the Government and such personis) in
resolving questicns involving restrictive mark-
ings.

(d) The Contracting Officer may evaluate or
verify the Contractor's procedures 10 determine

1 35,532.08 DoD 52.227-7018

their effectiveness. Upon request. a capy of such
written procedures shall be furnished. The failure
of the Contracuing Officer 10 evaluate or venfy
such procedures shall not rehieve the Contractor of
the responsibility for compiying with paragraphs
la)and (b) above.

tex 1) If the Contractor fails to make a good
farth effort 1o institute the procedures of
paragraphs {a) and (b) above, any limited rights
markings on technical data delivered under this
contract may be canceiled or ignored by the Con-
tracting Officer. The Contractuing Officex shall
give written notice to the Contractor of the action
taken, including 1denufication of the data on
which markings have been cancelled or 1gnored,
and thereafter may use such data with uniimited
rights.

12} The Contracuing Officer may give written
nouification (o the Contractor of any failure to
matntain or follow the established procedures. or
of any material deficiency in the procedures, and
state a period of ime not less than thirty (30)
davs within which the Contractor shall complete
corrective acticn. If corrective action 1s not com.
pleted within the speciflied time, restrictive mark-
tngs on any technical data being prepared for
delivery or dehivered under this contract dunng
that period shall be presumed to be unauthorized
by the terms thereof and the Contracuing Officer
may cancel or 1gnore such markings if the Con-
tractor is unable to substantiate the markings in
accordance with the procedures of paragraph (d)
of the clause at 32.227.7013, “Rights .n Techntical
Data and Computer Software”.

(1) Notwithstanding any provisivas of this con-
tract concerming inspection and acceptance, the
acceptance by the Government of technical data
with restrictive iegends shall not be construed as a
waiver of any rights accruing to ths Government.

(8) This clause, including this paragraph (g),
shail be included in each subcontract under which
technical cawa s required to be delivered When
so inserted, “Contractor” shall be changed to
“Subcontractor”.

(End of clause)

[DAC 84-1,3/1/84)]
[7 35,532.09)
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$2.227-7027 Deferred Ordering of
Technical Deta or Computer Software.

As prescribed at 27.412(0), insert the fol-
lowing clause:

DEFERRED ORDERING OF
TECHNICAL DATA OR COMPUTER
SOFTWARE (NOV 1974)

In addition to technical data or computer
software specified elsewhere in this contract to be
deiivered hereunder, the Government may, ct sny
ume during the performance of this contract or
within a peniod of three (3) years after acceptance
of all items (other ihan technical dats or com-
puter software) to be delivered under this con-
tract or the termination of this contract, order
any technical data or computer software (as
defined in the “Rights in Technical Data and
Computer Software’ clause of this contract) gen-
erated in the performance of this contract or any
subcontract hereunder. When such technical data
or computer software is ordered, the Contractor
shall be compensated for converting the data or
computer software into the prescnbed form, for
reproduction and delivery. The obligation to
defiver such technical data of a subcontractor and
pertaining to an item obtained from him shall
expire three (3) years after the date the contrac-
tor accepts the {ast deiivery of that item from
that subcontractor under this contract. The Gov-
emmment's rights 10 use said data or computer
software shall be pursuant to the "'Rights in Tech-
nical Data and Computer Software” clause & tius

contract.
(End of ciause)

[DAC 84-1 3/1/84)
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1. OVERVIEW:

The Computer-Aided-Log-Book o1 CALB system supports the tracking of the
kitting/assembly/teardown/reassembly process of new and overhauled engines.
This document outlines aspects of that system which will exist inside the
Teledvre TIMS manufacturing system and were developed specifically as a
result of government IMIP funding. Aspects of CALB developed outside

the TIMS database, as well as pre-existing modules inside TIMS that are

in one wayv or another being used by new CALB programs, are not documented
in these pages. Those modules which are documented here perform the
following basic functions:

A. Stores record of USER-SELECTED component serial numbers in association
with the engines in which they are currently resident. Alsc maintains an
engine history of the serialized components that have been previously
removed and replaced. The most important printed ocutputs of the system
are an "Engine Configuration" report and a "Replacement History" report.

B. Edits the configuration process to assure that no serialized component
is recorded as existing in more than one engine at the same time. This
process will occur at the time of data entry.

C. Produces a "soft" edit of the status of the serialized components >~
terms of "availability" at the time of assembly and thereafter.

D. WHFEN SERIALIZED COMPONENTS ARE BEING RECORDED AS HAVING BEEN INTRODUCED
(OR ASSEMBLED) INTO AN ENGINE, it performs a "soft" editing procedure to
insure that the components have Engineering Change Letters that are each
NO GREATER THAN the Bill of Material Standard identified at the time of
data entry. Deviations are flagged for review by a configuration
specialist. The "Where-Used" "relation" on the MANUFACTURING Bill of
Materials inside the existing TIMS manufacturing system will be used for
editing purposes. This edit is a limited recapitulation of the more
rigorous edit performed earlier during kitting (described in item E.
immediately below).

E. Based upon a similiar kind of edit to that described in D. performed AT
THE TIME OF KITTING AND BEFORE ASSEMBLY (the edit is performed outside
of TIMS), it provides a means internal to TIMS of TEMPORARILY denying
most later data entry against the engine. This "locking” mechanism
forces the primary ucers of the system to seek review and approval of
the deviations with a configuration specialist. The latter individual
also has the ability to override the "locked" engines one at a time.

F. Electively, can perform a variety of analyses on final engine config-
urations by serialized-component and by subsets of a serialized
component population (ie, by particular range of serial numbers and by
particular component change letters).
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FUNCTIONAL MODULES WITHIN THE TIMS CALB APPLICATION:

Part "model" section: This is a secondary or support module for primary
module E, described below. It mazintains a list of the serialized com-
ponents to be tracked AT A GIVEN TIME for a particular engine model.
This list needs to be updated only as often as the configuration

of an engine changes. It performs the following specific functions:

o Provides a list of part number prompts for the user responsible for
recording the serialized components being placed in a specific engine.

o Enforces a particular order of printing of serialized components on
the "Engine Configuration" report.

The model section also contains a series of pieces of GENERAL informa-
tion concerning an engine that is used to expedite the loading and
printing of serialized component data. This data includes a model
"name", top-engine- and base-engine- "part" numbers, and an engine
serial number prefix. This data is used for the following purposes:

o The model "name", top-engine- and base-engine- part numbers are all
printed on the "Engine Configuration" report.

o0 The "top-engine part number is also used as a search argument on the
complex TIMS Bill of Material (BOM) file at the time of editing
component change letter.

o For most data entry purposes, eliminates the need to identify a full
engine seriai number. Used in place of the full engine number is a
one-position engine model code and a base engine number - which taken
together may be input with relatively fewer key strokes. The model
code is already used elsewhere in TIMS, and will serve in CALB as
a near universal prompt instead of the engine serial numker prefix.
For example, the offical F107 engine prefix of "WR-E" will be repre-
sented by the one postion number "C". In those few cases where a full
engine serial number is required - such as for formal reporting
purposes - the system will automatically perform a cwitch based upon
the model files, replacing the shorter model code and base serial
number with an extended number.

Bill of Material Section: Data in this module is REFERENCED in CALR
section E. (the kitting and assembly of serialized components). The data
is used as a standard during the evaluation of the relationship between
particular engine serial numbers and the Change Letters of the compo-
nents that go into them. A warning message is generated in E. whenever a
component is deemed to be premature for an engine. Note that the bulk of
the module performs a separate set of functions and was developed sev-
eral years previous to CALB and outside the scope of IMIP funding.

Component Cferial Number Availability section: This new module will
hold a list of serialized component candidates for use in an engine.
This list 1s used as the basis for a "soft” edit of a serial number's
availability in module E. When a particular serial number has been
committed to an engine, the record of that commitment is also
retained in the module.

The last-using engine data can be later referenced when a component is
removed from one engine and eventually applied to another using

module E. It serves as a cross reference to the old engine so that start
and run-time statistics can be copied to the new.
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There are two means of loading the availability file. The first is

a self-contained set of loading procedures inside the TIMS CALB system.
These procedures can be used to load the serial numb: data in advance
of performing the logbooking function described in module E.

The second means ot loading surialized data is useful only as a mech-
anism for miscellaneous data corrections. Because the main edit against
serial number availability is a "soft" one in module E, the principal
maintenance transactions in E. can also "create" availability records IF
A USER CHOOSES TO RELFFIRM THE EXISTENCE OF THE COMPONENT AFTER HAVING
INITIALLY RECEIVED A REJECTION MESSAGE. It is clear that widespread use
of this override feature (ie, by not consistently utilizing the primary
serial number loading mechanism) will compromise the integrity of the
data as well as slow data entry in E.

Kitting Deviations section: Component change letters are to be reccrded
at the time of assembly kitting on a program module being written
outside of TIMS. This data will be recorded by the operator of the
Gainesville ASRS device. The data will be recorded for even those
components that are not serialized. ONCE PICKING IS COMPLETE, the Change
Letter "deviations" will then be transferred over to the TIMS system
where they will be stored in association with serialized engine com-
ponent configuration data (although on a separate file). Where there are
deviations in an engine, that engine record will then become ".ocked"

to module E. processing (described immediately below) until a config-
uration specialist reviews and gives approval to the deviations.

Serial Number Loading section: This is the core module of the entire
Logbook application. Its functions have been touched upon in the
discussion of the other Logbook sections above, although a more syste-
matic review will now be undertaken here:

© iIn general terms, the module manages the storage and printing of
"Engine Configuration" and "Component Replacement History" data.
This data is stored separately on a pair of files, one essentially
for each report. There is also two means of managing the files. The
first arnd more important is a series of large transaction "complexes"
having the ability to maintain both files at the same time - to the
extent that is required - derivative from a single user input. These
large transactions functionally emulate an IBM CMS file editor in many
respects. The user is able to look at a list of serialized engine
components at one time. He may then simply overtype what has been
added or changed, and both files are appropriately updated together.

On the "ADD" transaction of this type, a list of standard parts is
first copied off the Module A. support files already described. The
list is then presented on screen with prompts for component serial
numbers and changes letters. Even those components that are not
immediately serialized will be saved with the engine. Such parts will
be held on file in anticipation of future inputting sessions using the
"UPDLTE" transaction.

A separate set of transactions has been developed to manipulate each
of the files separately in the case of miscellaneous or exceptional
conditions. It is expected that this second set of *ransactions will
be only sparingly used, and accordingly will be reserved exclusively
for a single "master user".

o The "ADD" and "UPDATE" transaction "complexes" are extremely powerful.
In addition to the recording of serialized components applied to an
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engine and removed from it, the two transactions have the ability to
to ADD serialized components NOT IN THE PART MODEL FILES and REMOVE
any serialized component previously associated with the engine. The
pair of transactions also has the ability to alter the "printing" or
"sorting" order of the serialized components as they fall on the
"Engine Configuration" report. The part number groups (numhere which
control the print order of the components) can also be altered. It is
to be expected that some of these features will be used only very
sparingly. However, all are necessary to be able to respond to the
variety of exceptional data situations and changes of reporting
strategy that may occasionally crop up in the course of maintenance.




3. FILE STRUCTURE ON TIMS:

| | |

v Y Y
(SMD) , (CFG) |~ (scT) |
MODEL ENGINE AVAILABILITY
FILE FILE ' FILE |

I | |
| | | |
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(MGP) /- (CDV) \ (CGP) ] / (CRH) '\
MODEL ‘ KITTING COMPONENT ! REPLACEMENT
GROUP DEVIATION FILE ’ HISTORY FILE
FILE | \_FILE /| \ /
—_ V _______

(PT)

PART

FILE*

* EXISTING FILES

\Y \Y

/ (PS) N\
BILL OF
MATERIALS'
\___FILE* /

CALB SECTION

MAJOR FILES

Part Model SMD, MGP
Bill of Materials PT, PS
Component Serial Number SCT

Kitting Deviations CDV
Serial Number Loading CFG, CGP, CRH

The various files contain the following data (in general terms):

o SMD: Contains a few items of general detail regarding a particular
engine model.

o MGP: Contains one part that will figure on a list of components going
into an engine. Used in Module E. (Serial Number Loading) to obtain
a list of part prompts for the user who is loading component serial
numbers.
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o CFG: The engine serial number file. Contains general information
relating to a specfic engine serial number for a specific model.

o CGP- fhe engine part "group" file. Contains data relating to a
sr.cific part and serial number for the part. Also contain performance
wata that is specific to the serialized component. Where no serial
number has yet been added to the engine for the "group", the record
will contain just a part number. This will facilitate the "recall"
of the components when they are EVENTUALLY placed in the engine. This
file 1s one of the two major stores of data for Module E.

o CRH: The component replacement history file: Stores a variety of data
relating to the following events recorded by Module E:

- Replacement of one serialized component with another
- Removal of a serialized component from an engine

- Initial addition of a serialized component to an engine WHERE THE
COMPONENT HAS BEEN USED PREVIQUSLY IN ANOTHER OR EVEN THE SAME
ENGINE.

o CDV: Contains a summary of all the components that have "deviant"”
Change Letters AS OF THE TIME OF ENGINE KITTING. Used by the config-
uration specialist exclusively to review kitting deviations.

© SCT: The serial number availability file. Stores the availability
status and latest-using engine of each serialized component used in
or to be used in an encine that has been assembled but not shipped.

0 PART: The pre-CALB TIMS part file. Ccntains a variety of data
relating to all the kinds of parts that are recognized by TCAE. There
are manufactured parts, purchased parts, and even R & D-only parts
on the file.

o BOM: The pre-CALB TIMS Bill of Material file. Records the "goes-into"
relationships between all of the records on the Part file. Used in
CALB to perform Change Letter validations and editing.
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DATA ENTRY INTO THE TIMS DATABASES:

While in IBM's CMS environment, enter TIMS1 if Toledo or TIMG2 1Ff
Gainesville:

A banner like the following will be displayed:

TIMS?2 TELEDYNE INDUSTRIAL MANAGEMENT SYSTEM

REQUEST NAME

***k**********k**k*****************!

|

* Y/N ;

***********************************“

INQUIRY ¢ v et et eeeennn N :

DEFERRED EXECUTION... N 1

|

TRANSMIT BATCH DATA.. Y Y
DATABASE NAME........ TIMS?2

-k-kk*****k*************k********k***1

To gain access to the on-line environment where all IBM CALB file
maintenance, console inquiries, and printed reports can be accessed,
enter a "Y" on the INQUIRY line. Depending on the particular user, one
of the two following events will occur:

O Some users will be passed directly into their initial transaction
menu.

0 Other users, having privileges in other TIMS systems in addition to
CALB, may be transferred into an aspect of the TIMS environment that
does not absolutely require use of menus to invoke transactions. That
subsection of the environment 1s introduced by display on the s~<reen
of a second banner relating to the MITROL language which is the pro-
gram ba<is of TIMS. The cursor is set at the bottom of this banner as
follows.:

ENTER REQUEST:

Users in this class must separately invoke a particular CALB menu by
keying a menu name into the console positions BEGINNING AT THE

CURSOR PROMPT. This class of user alsoc has the additional opticn of
invoking all of their maintenance transactions and ON-LINE console
inquiries and reports WITHOUT FIRST HAVING TO INVOKE A MENU. Note:
batch or overnight reports MUST be invoked WITHIN the menu system
since report search arguments and other allied data processing factors
are buried in the menus themselves.

Security is maintained by an existing system internal to TIMS that ties
particular menus and transactions to the password-protected virtual
machines that exist in IBM's VM operating environment. A TIMS database
administrator controls all access to this security system and performs
all modifications to it. The user and hence the application programmer
must submit all requests for security changes (and programming changes)
through that other individual.




SYSTEMATIC LIST OF TRANSACTIONS,

_8_

INQUTRIES AND REPORTS FOR NEW CALB

IMIP PROJECT-FUNDED CODING IN THE TIMS DATABASES:

MENUS:

O Menu ownership by responsible user area:

USER

MENUS

CONFIGURATION MANAGEMENT
PRODUCTION CONTROL
ASSEMBLY AND TEST
QUALITY ASSURANCE

CFMENU2*
CFMENU3*
CFMENUS8*,
CFMENU7*,

CFMENU4, and CFMENUS
CFMENU1, CFMENUS,
and CFMENU6

* TOP LEVEL OR MASTER MENUS

o To select an option on any of the menus, simply key in a choice by
its transaction number on the menu and hit the enter key: The
transaction will then be initiated.

CFMENU..

[ARF- VI S I o

~ O

PRODUCTION ENGINE CONFIGURATION SYSTEM MAINTENANCE MENU
FOR QUALITY ASSURANCE

ADD AN ENGINE
REVISE AN ILNGINE
MISC. REVS TO AN ENG
TRANSFER AN ENG COMP
SHIP AN ENGINE AND
CLEAR SERIAL WNBRS
REVISE ENGINE STATS
SCATTER AN ENGINE"S
COMPONENTS

DELETE AN ENGINE

0. RETURN

9.
10.
11.

12.
13.

14.
15.

ADD A MODEL
REVISE A MODEL
REMOVE A MODEL

REVISE SERIAL AVAILABILITY
ADD CONFIG HISTORY

REVISE CONFIG HISTORY
REMOVE CONFIG HISTORY

16. config rpt signoffs by engine

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT




CFMENU2

o

B WN -
e e o o

PRODUCTION ENGINE CONFIGURATION SYSTEM GENERAL MENU
FOR CONFIGURATION CONTROL
RETURN
ADD A KIT DEVIATION
REVISE A KIT DEVIATION
APPROVE/PLACE-ON-HOLD AN ENGINE
REMOVE A KIT DEVIATION

KIT DEVIATION INQUIRY BY ENGINE
ENGINE CONFIGURATION INQUIRY

CHANGE LETTER DEVIATION REPORT FOR UNSHIPPED ENGINES - BATCH
AUDIT THE W-U RELATION FOR SER PARTS BY MODEL - ON-LINE

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT

CFMENU3

7.
8.
S.
10.

PRODUCTION ENGINE CONFIGURATION SYSTEM ON-LINE MENU
FOR PRODUCTION CONTROL
RETURN
ADD SERIAL NBRS
REVISE A SER NBR
REMOVE A SER NBR

SERIAL NUMBER INQUIRY

ASSEMBLY BOM EXTRACTION FOR KITTING
AUDIT THE W-U RELATION FOR SER PARTS BY MODEL - ON-LINE

ASSEMBLY ORDER - ON LINE
ASSEMBLY ORDER - BATCH

ASSEMBLY ORDER ROUTING - ON LINE
ASSEMBLY ORDER ROUTING - BATCH

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT
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CFMENU4 PRODUCTION ENGINE CONFIGURATION SYSTEM MAINTENANCE MENU
FOR ASSEMBLY AND TEST
0. RETURN
1. ADD AN ENGINE
2. REVISE AN ENGINE
3. SHIP AN ENGINE AND CLEAR SERIAL NUMBERS
4. SCATTER AN ENGINE"S COMPONENTS
5. REVISE ENGINE STATS

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT
CFMENUS PRODUCTION ENGINE CONFIGURATION SYSTEM INQUIRY MENU
0. RETURN
1. ENGINE CONFIGURATION
2. CONFIG HISTORY
3. KIT DEVIATIONS
4. COMP PART TO ENGINE
5. MODEL CONFIGURATION
6. SERIAL NUMBER
PLEASE MAKE A SELECTION AND PRESS ENTER
INPUT
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CFMENUG6 PRODUCTION CONFIGURATION SYSTEM REPORT MENU
0. RETURN TO MAIN MENU
1. ENGINE CONFIGURATION REPORT - ONLINE
2. COMPONENT REPLACEMENT HISTORY REPORT -~ ONLINE
3. ENGINE CONFIGURATION IN A RANGE OF SERIAL NUMBERS - ONLINE
4. ENGINES HAVING A COMPONENT PART - BATCH
5. ENGINES HAVING A COMPONENT PART AND REVISION LETTER -~ BATCH
6. CHANGE LETTER DEVIATION REPORT FOR UNSHIPPED ENGINES BATCH
7. AUDIT THE W-U RELATION FOR SER PARTS BY MODEL - ON-LINE

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT

CFMENU7 PRODUCTION ENGINE CONFIGURATION SYSTEM MASTER MENU
FOR QUALITY ASSURANCE

0. RETURN
. MAINTENANCE MENU

1
2. INQUIRY MENU
3. REPORT MENU

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT




..12_.

CFMENUS8 PRODUCTION ENGINE CONFIGURATION SYSTEM MASTER MENU
FOR ASSEMBLY AND TEST
0. RETURN

1. MAINTENANCE MENU
2. INQUIRY MENU

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT
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B. TRANSACTION TO MENU CROSS REFERENCE: The following sections discuss each

transaction individually. What follows first is a cross-reference guide
between the numbered items on each menu and the programs they invoke.
Using the Document Reference numher as a cross-reference, a user can
easily locate the discussion of a particular program of interest.

CFMENUL (MODULE A. AND E. TRANSACTIONS)
TRANSACTION NAME PROGRAM | DOCUMENT
__REF_NBR_
I. ADD AN ENGINE CFNCFG M5-1
2. REVIGE AN ENGINE CFUCFG M5-2
3. MIS. REVS TO AN ENGINE CFUCFG1 M5-3
4. TRANSFER AN ENGINE COMPONENT CFUCFGT M5-4
5. SHIP AN ENGINE AND CLEAR SERIAL NUMBERS CFDSER1 M5-5
6. REVISE ENGINE STATISTICS CFUCFG2 M5-6
7. SCATTER AN ENGINE"S COMPONENTS CFDCFG1 M5-7
8. DELETE AN ENGINE CFDCFG M5-8
9. ADD A MODEL CFNMOD M5-9
10. REVISE A MODEL CFUMOD M5-10
11. REMOVE A MODEL CFDMOD M5-11
12. REVISE SERIAL AVAILABILITY CFUSERL M5-12
13. ADD CONFIGURATION HISTORY CFNCRH M5-13
14. REVISE CONFIGURATION HISTORY CFUCRH M5-14
15. REMOVE CONFIGURATION HISTORY CFDCRH M5-15
16. CONFIGURATION REPORT SIGNOFFS BY ENGINE CFDCFG3 M5-23
CFMENU2 (MODULE B. AND D. TRANSACTIONS)
TRANSACTION NAME PROGRAM | DOCUMENT
__REF_NBR_
I. ADD A KIT DEVIATION CFNDEV M5-16
2. REVISE A KIT DEVIATION CFUDEV M5-17
3. APPROVE/PLACE-ON-HOLD AN ENGINE CFUDEV1 M5-18
4. REMOVE A KIT DEVIATION CFDDEV M5-19
5. KIT DEVIATION INQUIRY BY ENGINE CFICFG2 I5-3
6. ENGINE CONFIGURATION INQUIRY CFICFG 15-1
7. CHANGE LETTER DEVIATION REPORT... CFPBOM R5-6
8. AUDIT THE W-U RELATION FOR SER PARTS... CFPCFG5 R5-7
CFMENU3 (MODULE C. TRANSACTIONS)
TRANSACTION NAME PROGRAM | DOCUMENT
__REF_NBR_
1. ADD SERIAL NUMBERS CFNSER M5=20
2. REVISE A SERIAL NUMBER CFUSER M5-21
3. REMOVE A SERIAL NUMBER CFDSER M5-22
4. SERIAL NUMBER INQUIRY CFISER 15-6
5. ASSEMBLY BOM EXTRACTION FOR KITTING OIPAKIT1 R5-8
6. AUDIT THE W-U RELATION FOR SER PARTS... CFIBOM R5~7
NOTE: OTHER TRANSACTIONS RELATE TO EXISTING
PRE-CALB TRNANSACTIONS THAT WILL NOT BE
COVERED IN THIS DOCUMENT
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CFMENU4 (MODULE E. TRANSACTIONS)

TRANSACTION NAME PROGRAM | DOCUMENT
__REF_NBR_
1. ADD AN ENGINE CFNCFG M5-1
2. REVISE AN ENGINE CFUCFG M5-2
3. SHIP AN ENGINE AND CLEAR SERIAL NUMBERS CFDSER1 M5-5
4. SCATTER AN ENGINE"S COMPONENTS CFDCFG1 M5-7
5. REVISE ENGINE STATISTICS CFUCFG2 M5-6
CFMENUS (GENERALIZED INQUIRY MENU)
TRANSACTION NAME PROGRAM | DOCUMENT
__REF NBR_
1. ENGINE CONFIGURATION CFICFG I15-1
2. CONFIGURATION HISTORY CFICFG1 I5-2
3. KIT DEVIATIONS CFICFG2 I5-3
4. COMPONENT PART TO ENGINE CFICFG3 15-4
5. MODEL CONFIGURATION CFIMOD I5-5
6. SERIAL NUMBER CFISER I5-6
CFMENU6 (GENERALIZED REPORT MENU)
TRANSACTION NAME PROGRAM | DOCUMENT
~ _REF_NBR_
1. ENGINE CONFIGURATION REPORT -~ ON-LINE CFPCFG R5-1
2. CONFIGURATION HISTORY REPORT - ON-LINE CFPCFG1 R5-2
3. ENGINE CONFIGURATION IN A RANGE OF... CFPCFG2 R5-3
4. ENGINES HAVING A COMPONENT PART - BATCH CFPCFG3 RS5-4
5. ENGINES HAVING A COMPONENT PART AND A... CFPCFG4 R5-5
6. CHANGE LETTER DEVIATION REPORT FOR... CFPCFG5 RS-6
7. AUDIT THE W-U RELATION FOR SER PARTS... CFPBOM RS-7
CFMENU7 (MODULE A. AND E. MENU)
TRANSACTION NAME PROGRAM | DOCUMENT
'__REF_NBR_
1. MAINTENANCE MENU CTMENUL ABOVE
2. INQUIRY MENU CFMENUS ABOVE
3. REPORT MENU CFMENU6 ABOVE
CFMENU8 (MODULE E. MENU, PRIMARILY)
TRANSACTION NAME PROGRAM | DOCUMENT
__REF_NBR
I. MAINTENANCE MENU CFMENU4 ABOVE —
2. INQUIRY MENU CFMENUS ABOVE
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C. MAINTENANCE TRANSACTIONS (ALL ON-LINE):

M5-1: ADD AN ENGINE: A transaction "complex" that is used to create a
new engine identity beginning with an engine record {CFG). A
configuration (CGP) record is also created for each component
identified on the model files as going into an engine of a
particular model. A component replacement history (CRH) record is
also created for any serialized component which has been used
before in another engine AND PREVIOQUSLY REMOVED FROM IT.

The parts taken off the model files (SMD and MGP) are presented to
the user as a list of DEFAULT components requiring serialization.
The user can input all, some or none of the serial numbers when he
uses this transaction. Even those components that do not receive
initial serialization are saved on file (CGP) and will be pre-
sented back to the user later when he is ready to "modify" the
engine with the M5-2 "REVISE" TRANSACTION.

The user has a variety of additional options which he can invoke.
He can add more groups (or parts) to the engine, he can .cmove
any of the groups, he can change part numbers on the default

list in order to (for example) indicate that an alternate part is
being used in preference to the default, and he can even modify
the order that the parts will be listed in the future on the
"REVISE" transaction and on the Engine Configuration report.

Where a "hold" has been placed on an engine by Configuration
management as a result of a deviaticn in Ritting (in tecrms cof
engineering change letters), this transaction will not function.
The user of this transaction must in that case await an
"unlocking” of the engine by Configuration management.

Engine build and run statistics can also be input on this trans-
action and reflected down to each component just serialized.

The following are major edits in the transaction:
o A serialized component can only be used in one engine at a time

o A deviation in engineering change letter (ie, a change letter
larger than the change letter of record on the TIMS BOM FOR
THAT ENGINE SERIAL NUMBER AND MODEL) will cause the program to
generate a warning message on the console and mark the serial-
ized (CGP) record as being deviant.

o0 A serialized component not found to be "available" (ie, not on
the serial number availability file, the SCT) will produce a
reject diagnostic, but CAN then be overriden in such a fashion
that an availability record is generated "on the fly".

o If a user overrides a part number default with an INVALID part
number, the line will be rejected

o If the user attempts to alter the sort order of the part list in
such a way that he duplicates a previously locaded "group number"
(the number that governs the order of listing and printing),
then that line too will be rejected

The following is a summary of the dialog for this transaction:

o Prompt for model code and engine serial number base. See display
M5-1A below.
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o Prompt for build and test run statistics which will be applied

TO ALL PARTS THAT HAVE BEEN SERIALIZED in succeeding steps of
the program. See display M5-1B below.

Prompt for controls that govern the examination of the list of
parts copied off the model file. The first prompt governs the
examination of the list. An option of "U" indicates to the
program that examination of the list WILL CONTINUE WITHOUT THE
LOADING OF ANY DATA TO FILE. An "S" converselv indicates that
the manipulation of the data is complete and that the list in
its existing form should be applied completely to the database.
The second prompt governs the section of the list to examine.
This control is necessary because the list of part prompts may
stretch for several "pages". The group "number" then governs the
first line in the list that is to be examined in a given
"update" ("U") iteration. A "1" represents the first line item
on the list, a "2" represents the second line item and so on.
Using this feature, a user may jump immediately into the middle
of a list of parts or go backwards and review previous input as
he desires. An overrideable defauvlt value of "1" is placed into
the field on the first iteration of this step ahead of display
of a section of the list (the next dialog step), and succeeding
iterations default to the last line examined IN THE PREVIOUS
ITERATION of the list step plus one line. Using these defaults,
a user can "walk" through an entire multi-page list without
having to make ANY elective changes in the listing order. See
displays M5-1C and M5-1E below.

Update prompts for a section of the parts list. This section
allows the entry of change letter ("REV") and serial number

and other optional data. To enter these items for a group, the
user can tab over to the appropriate field and key in the data.
The following may also be performed: To change part numbers for
a group, overstrike the part number in the list to be changed.
To remove a group, blank out the part number. To alter the sort
order of the list, change group ("GRP") numbers as are nece-
ssary. To add a group number, go to the end of the list where
there are additional entries having a default group number of
"999"., In these "999" lines, as many extra groups as are needed
can be added (subject to a maximum of 125 groups). The group
numbers input will control the print order on the Engine Config-
uration Report. A unique title may also be changed, or incor-
porated at the time of a line item "add". Note that this title
is used only as an item of memorandu . in data entry. The part
file description is used on the Engine Configuration report.

No physical changes are made to the database or edits performed,
until a user indicates "S"("STOP") on the M5-1C/M5-1E job step.
See display M5-1D for an example of part list prompts.

The next dialog step may not be seen in the input of some
engines. This step will occur only when an editing problem
arises at the time of application of the list to database. The
list is applied one item at a time, and an "interruption" will
only occur when an editing problem is encountered. Typical
screen prompts in this case are illustrated in displays MS5-1F
and M5-1G below. These displays are also prompts for data
correction. Many of the errors that may be encountered have
been previously described. The user may correct an error of the
type shown in M5-1F by simply hitting the enter key (thus
overriding). Any other error message showing in M5-1F or M5-1G
must be physically corrected in order to load the group. To
"escape" without load of the group, type a period followed by
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blanks in the group number field.

Other messages may occasionally pop on screen and temporarily
halt processing of the list load. In any such case AND IN any
other case where processing is temporarily suspended and there
is a program status of "MORE..." displayed in the bottom right
corner of the screen, simply hit the enter key to forward
processing of the transaction along. A "MORE..." status message
may in particular precede a display of the type shown in M5-1F
and M5-1G, but the user response should be the same - namely to
force the transaction along by the striking of the enter key.
However, once the "MORE..." status is replaced by "INPUT", the
striking of the enter key will NO LONGER be sufficient to force
a resumption of processing of the transaction (except for the
case of the "serial number not found" error).

CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION
MODEL NUMBER: ENGINE SER #:
M5-1A
INPUT
CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: ¢ ENGINE SER #: 450203

TRN-DATE: 10/26/88

BUILD NBR: 0 BLD DESC:

SCR-STARTS: 0

INCREMENTAL RUN HRS: 0 INCREMENTAL RUN MIN: 0

MS5-1B
INPUT
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CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203
UPDATE(U), OR STOP(S): U 1ST GROUP: 1

M5-1C
INPUT
CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION
MODEL NUMBER: c ENGINE SER #: 450203
01 GRP PART-NUMBER TITLE | REV SERIAL-NUMBR
=> 010 34993 BEARING ASS #1 -f abl2s
=> 020 23395 SUPPORT ct 3002
=> 030 34492 STATOR HSG
=> 040 XXXXX BEARING 2
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=2 .
M5-1D

INPUT
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CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEI. NUMBER: c ENGINE SER #: 450203
UPDATE(U), OR STOP(S): s 1ST GROUP: 14

M5-1E
INPUT

CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION
MODEL NUMBER: c ENGINE SER #: 450203

SN NOT FOUND AMONG THE AVAILABLE; CAN OVERRIDE AT THIS TIME
CORRECTION ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A "."

GRP: 020 PART-NUMBER: 23395 TITLE | : SUPPORT
SERIAL-NUMBR: 3002

M5-1F
INPUT

REV: CT
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CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450204

CORRECTION ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A "."

GRP: 040 PART-NUMBER: XXXXX TITLE | : BEARING 2

PART-NUM XXXXX WAS NOT FOUND
LINE IGNORED

M5-1G INPUT
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M5-2: REVISE AN ENGINE: A transaction "complex" that is used to make all

kinds of modifications to an EXISTING engine identity. Some fields
general to an engine (CFG record) may be modified as well as all
the fields on each component (CGP record). A component replacement
history record (CRH) is also CREATED for any serialized component
which has been used before in another engine AND PREVIOQUSLY
REMOVED FROM IT. Also, a CRH is created where a serialized com-
ponent 1s exchanged with another, and where a serialized component
1s removed from an engine without immediate replacement.

The list of parts shown to the user represents the list previously
copied off the model file using the "ADD" transaction M5-1 dis-
cussed previously, plus any modifications made to it in previous
uses of this "REVISE". Once again, any components left without a
serial number at the end of a given iteration of the "REVISE" will
be nonetheless retained for future iterations of the "REVISE".

The user has a variety of additional options which he can invoke.
He can add more groups (or parts) to the engine, he can remove
any of the groups, he can change part numbers in order to (for
example) indicate that an alternate part is being used in
preference to the default, he can remove serial identities and
even serialized PARTS, and he can modify the order that the parts
will be listed cut in the future on the "REVISE" transaction and
on the Engine Configuration report.

Where a "hold" has been placed on an engine by Configuratiornr
management as a result of a deviation in kitting (in terms of
engineering change letters), this transaction will not function.
The user of this transaction must in that case await an
"unlocking" of the engine by Configuration management.

Engine build and run statistics can also be input on this trans-
action and reflected down to each CURRENTLY SERIALIZED compcnent
(ie, after the latest load of components has been completed).

The following are major edits in the transaction:

0 Use of the same serlalized component in multiple engines at the
same time 1s not allowed.

o A deviation in engineering change letter {ie, a change let:ter
larger than the change letter of record on the TIMS BCM FOR
THAT ENGINE SERIAL NUMBER AND MODEL) will cause the program to
generate a warning message on the console and mark the serial-
ized (CGP) record as being deviant.

0o A serialized component not found to be "available” (ie, not on
the serial number availability £ile, the SCT) wil! procduce a
reject diagnostic, but CAN then be overriden in such a fashion
that an availability record 1s generated "on the fly".

o If a user overrides a part number default with an INVALID part
number, the line will be rejected

o If the user attempts to alter the sort order of the part list in
such a way that he duplicates a previous.y loaded "group number"”
(the number that governs the order of listing and printing),
then that line too will be rejected

The following is a summary of the computer dialog in this trans-
action:
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o Prompt for model code and engine serial number base. See display
M5-2A below.

o Prompt for build and test run statistics which will be applied
TO ALL PARTS THAT WILL HAVE BEEN SERIALIZED at the end of
succeeding steps of the program. See display M5-2B below.

o Prompt for controls that govern the examination of the list of
parts copied off the model file. The first prompt governs the
examination of the list. An option of "U" indicates to the
program that examination of the list WILL CONTINUE WITHOUT THE
LOADING OF ANY DATA TO FILE. "S" conversely indicates that the
manipulation of the data is complete and that the list in its
now existing form should be applied completely to the database.
The second prompt governs the section of the list to examine.
This control is necessary because the list of part prompts may
stretch for several "pages'". The group "number" then governs the
first line in the list that is to be examined in a given
"update" ("U") iteration. A "1" represents the first line item
on the list, a "2" represents the second line item and so on.
Using this feature, a user may jump immediately into the middle
of a list of parts or go backwards and review previous input as
he desires. A overrideable default value of "1" is placed into
the field on the first iteration of this step ahead of display
of a section of the list (the next dialog step), and succeeding
iterations default to the last line examined IN THE PREVIOUS
ITERATION of the list step plus one line. Using the defaults
a user can thus "walk" through an entire multi-page list
without having to make ANY elective changes in the listing
order. See displays M5-2C and M5-2E below.

Update prompts for a section of the parts list. This section
allows the entry of change letter ("REV") and serial number

and other miscellaneous data. To enter these items for a group,
the user should tab over to the appropriate field and key in the
data. In addition, to change a part number for a group, a user
can overstrike a part number in the list. To remove a group,
the part number should be blanked out. To alter the sort order
of the list, the group ("GRP") numbers can be changed as is
appropriate. And to add a group number, go to the end of the
list where there are additional entries having a default group
number of "999". In the "999" lines, as many extra groups

as are required can be added (subject to a maximum of 125
groups). A unique title may also be changed, or incorporated at
the time of a line item "add". Note that this title is used
only as an item of memorandum in data entry. The part file
description is used on the "Engine Configuration" report.

Note that no physical changes are made to the database or edits
performed, until a user indicates "S"("STOP") on the preceeding
job step. See display M5-2D below for an example of part list
prompts. Also note that only true changes to the list are
applied to the database in order to expedite speed of pro-
cessing.

o The next dialog step may n been seen in the input of some
engines. This step occurs only when a change is introduced
such that additional data is required or there is a data
editing problem. The list of items is examined and changes are
applied one at a timne. An interruption will produce screen
prompts such as are illustrated in displays M5-2F, M5-2G, and
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M2-H below. These displays are also prompts for additional data
inputs (M2-2F) or data corrections (M5-2G and M5-2H). The M5-2F
is strictly a prompt for remarks concerning a serial number
swap or removal without replacement. Note: a hybrid display
combination of M5-2F and M5-2G may also appear if an error
condition occurs in an attempted swap.

Typical error conditions have been previously described. The
user may correct an errcr of the types shown in M5-2G by simply
hitting the enter key (thus overriding). Any other error message
showing in M5-2G or MS5-2H must be physically corrected in order
to load the group. To "escape" - which would in affect cause
restoration of the group to its original state prior to the
abortive modification, type a period followed by blanks in the
group number field.

There are also other messages that may occasionally pop on
screen and temporarily halt processing of the list load. In

any such case AND IN any other case where processing is
temporarily suspended and there is a program status of "MORE..."
displayed in the bottom right corner of the screen, simply hit
the enter key to force a continuation of processing. A "MORE..."
status message may in particular precede a display of the type
shown in M5-2F, M5-1G, and M5-2H, but the user response should
be the same - namely to force the transaction along by the
striking of the enter key. However, once the "MORE..." status
has been transformed to "INPUT", the striking of the enter key
will NOT be sufficient to force a resumption of processing of
the transaction (save for a "serial number not found" condition).

REVISE A PRODUCTION ENGINE CONFIGURATION

MODEI- NUMBER: ENGINE SER #:

M5-2A
INPOT
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CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203
TRN-DATE: 10/26/88

INCREMENTAL BUILD: O BLD DESC:

INCREMENTAL STARTS: 0

INCREMENTAL RUN HRS: 0 INCREMENTAL RUN MIN: O
M5-2B
INPUT
CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION
MODEL NUMBER: ¢ ENGINE SER #: 450203
UPDATE(U), OR STOP(S): U 1ST GROUP: 1
M5-2C
INPUT
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CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION
MODEL NUMBER: c ENGINE SER #: 450203
01 GRP PART-NUMBER TITLE { REV SERIAL-NUMBR
=> 010 34993 BEARING ASS #1 -F ABl25
=> 020 23395 SUPPORT -f ct3003
=> 030 34492 STATOR HSG -e  yyyyy
=> 040 xxxxX BEARING 2
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=>

M5-2D

INPUT

CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER:
UPDATE (U),

¢ ENGINE SER #: 450203

OR STOP(S): s 1ST GROUP: 14

M5-2E
INPUT
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CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203

CORRECTION/CHANGE LOG ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A "."

GRP: 020 PART-NUMBER: 23395 TITLE |: SUPPORT REV: -F
SERIAL-NUMBR: CT3003 F/C: a
REMARKS(1l): correcting a serial number
REMARKS(2):
M5-2F
INPUT
CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203
SN NOT FOUND AMONG THE AVAILABLE; CAN OVERRIDE AT THIS TIME
CORRECTION/CHANGE LOG ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A "."

GRP: 030 PART-NUMBER: 34492 TITLE |: STATOR HSG REV: -E
SERIAL-NUMBR: YYYYY F/C:

: DON"T FILL OUT ANY OF THE FOLLOWING; 1ST SERIAL ASSIGNMENT FOR GROUP
REMARKS (1) :

REMARKS(2):

M5-2G
INPUT
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CFUCCG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c¢ ENGINE SER #: 450203

PART CORRECTION ROUTINE: TO ESCAPE WITHOUT UPDATE,
GRP: 040 PART-NUMBER: XXXXX TITLE
PART-NUM XXXXX WAS NOT FOUND

LINE IGNORED

M5-2H

INPUT A "."

| : BEARING 2

INPUT
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M5-3: MIS. REVS TO AN ENGINE: A simple transaction that allows selected
corrections to build and test data for an engine and its com-~
ponents. The transaction is intended as a backup to the M5-1,
M5-2, and M5-6 to handle exceptional data conditions ONLY. Unlike
the two "complexes" and the M5-6, this transaction adjusts fields
one at a time. The others are sweeping, which is to say that data
input on a single panel is applied TO EACH currently serialized
component. This transaction applies field changes to only a single
component at a time - which the user must first specify by
indication of a group number. This transaction also permits the
update of a certain number of fields general to the entire engine
({that are NOT specific to any one component).

The dialog is relatively simple, prompting first for generalized
engine changes, then later for specific component groups (see
displays M5-3A through M5-3D below):

CFUCFG1l MISCELLANEQUS REVISIONS TO AN ENGINE AND ITS GROUPS
MODEL NUMBER: ENGINE SER #:
MS5-3A INPUT
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CFUCFG1 MISCELLANEOUS REVISIONS TO AN ENGINE AND ITS GROUPS
MODEL NUMBER: ¢ ENGINE SER #: 450203
BUILD NBR: O TRN DATE: 10/26/88 STARTS: 0

M5-3B INPUT
CFUCFG1 MISCELLANEOQUS REVISIONS TO AN ENGINE AND ITS GROUPS

MODEL NUMBER: ¢ ENGINE SER #: 450203

GRP:

M5-3C INPUT
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CFUCFG1 MISCELLANEQUS REVISIONS TO AN ENGINE AND ITS GROUPS

MODEL NUMBER: c ENGINE SER #: 450203

GRP: 010

PART NUMBER: 34993 SERIAL NUMBR: AB125
REV DEV: TRN DATE: 10/26/88 BUILD NBR: 0

STARTS: O RUN HRS: 0 RUN MIN: O

M5-3D

REV: -F

INPUT
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M5-4: TRANSFER AN ENGINE COMPONENT: A simple, one panel transaction
that will "steal" a component out of one engine and apply it to
another. Component replacement histcry records will also be
generated for both engines by the transaction. The transaction
provides a faster means of stealing when swift data maintenance is
imperative. The same effect can be achieved by use of the M5-2,
first applied to the surrendering engine and tnen to the engine of
component receipt. The M5-2 should probably be used to achieve the
effect of M5-4 most of the time. See panel M5-4A:

CFUCFGT TRANSFER A COMPONENT FROM ONE ENGINE TO ANOTHER

MODEL NUMBER: ENGINE SER #:

GRP: PART-NUMBER: SERIAL NUMBR: F/C:
TRN DATE:

REMARKS (1) :
REMARKS (2) :

M5-4A INPUT
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M5-5: SHIP AN ENGINE AND CLEAR SERIAL NUMBERS: A simple transaction
which performs a variety of maintenance cleanup activities at the
time of engine shipment. Firstly, a flag is set on the engine
record (CFG) to suppress the printing of change letter deviations
on the R5-6 report. Secondly, the availability file (the SCT) 1is
cleared of serialized components now recoraed as being in the
engine. The record of latest configuration (CGP) and the engine's
component replacement history (CRH) are preserved in perpetuity,
however. See display M5-5A.

CFDSER1 SHIP AN ENGINE AND CLEAR THE SERIAL NUMBER AVAILABLE FILE
MODEL NUMBER: ENGINE SER #:
M5-5A INPUT l
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M5-6: REVISE ENGINE STATISTICS: A simple transaction to apply incremen-
tal test and build data to an engire. All currently serialized
groups receive the incremental updates. Those not currently ser-
ialized do not. This transaction duplicates a small portion of
transaction M5-2. See display M5-6A.

CFUCFG2 REVISE ENGINE STATISTICS - AUTOMATED
MODEL NUMBER: ENGINE SER #:
INCREMENTAL BUILD: BLD DEsC:
INCREMENTAL STARTS: INCREMENTAL RUN HRS: INCREMENTAL RUN MIN:
M5-6A INPUT
-




—
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M5-7: SCATTER AN ENGINE"S COMPONENTS: This transaction allows a user
to return all currently serialized components in an engine to the
availability file (SCT). The serialized components previously
marked as being in the engine are deleted from file as is all
record of kitting deviations, if any. The component replacement
history (CRH) for the engine, however, is retained, since this
data must serve as reference to other engines which may later
receive the seasoned components now being scattered. This is
because the component replacement history is the single source of
reference for accumulated component test and build data.

The seasoned components are returned to a status of available -
meaning that they are assumed to be immediately reuseable. Those
which must be scrapped will have to be later deleted using
transaction M5-22 described below, REMOVE A SERIAL NUMBER. In
addition, those serialized components which require some kind of
repair prior to being made available for recycling will have to be
later statused as "ON HOLD" using M5-12, REVISE SERIAL NUMBER
AVAILABILITY.

When the serialization process begins anew at a later date, trans-
action M5-1, ADD AN ENGINE, rather than transaction M5-2, REVISE
AN ENGINE, must be used in order to obtain a list of default
components as prompts on an input screen.

The dialog for this transaction has three steps. The user
initially receives prompts to identify the engine (M5-7A), a list
of components now on the engine is tnen shown (M5-7B), and there
is finally a prompt for confirmation of intention to scatter

(M5-7C) .
CFDCFG1 SCATTER AN ENGINE"S COMPONENTS
MODEL NUMBER: c ENGINE SER #: 450203 TRN DATE:

M5-7A INPOUT
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CFDCFG1 SCATTER AN ENGINE"S COMPONENTS

MODEL NUMBER: ¢ ENGINE SER #: 450203 TRN DATE:

HOLD-ASSEMBLY: TRN DATE: 10/26/88 BLD: 0

GRP TITLE PART NUMBER SERIAL NBR REV D TRN DATE BLD STS RUN HRS MIN

010 BEARING ASS 34993 AB125 -F 10/26/88 0 O 0 0

020 SUPPORT 23395 CT3003 -F 10/26/88 0 0 0 0

030 STATOR HSG 34492 QA123A203B -E 10/26/88 0 0 0 0

040 BEARING 2 19301 10/26/88 0 0 0 0
M5-7B MORE. ..

CFDCFG1 SCATTER AN ENGINE"S COMPONENTS

MODEL NUMBER: c ENGINE SER #: 450203 TRN DATE:

HOLD-ASSEMBLY: TRN DATE: 10/26/88 BLD: 0

DO YOU WISH TO SCATTER:

M5-7C INPUT




e
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M5-8: DELETE AN ENGINE: This transaction is useful only in those rare
situations where the complete identity of an engine must be
deleted. Literally all records for the engine are removed by this
transaction, including current configuration (CGP), configuration
history (CRH), and kitting deviation history (CDV). What is not
touched by this transaction is the availability file (SCT). Those
components currently serialized are NOT restatused as "available"
as in the case with transaction M5-7 where serialized components
are being scattered. To reflect a renewal of availability for any
components previously recorded as being serialized on an engine
being deleted, the user will have to use transaction M5-12,
REVISE SERIAL NUMBER AVAILABILITY, described below. The "last
use" field should also be blanked in this case by M5-12.

The dialog for this transaction has three steps. The user is
initially prompted for the identity of an engine (M5-8A), he is
then shown a list of components now on the engine (M5-8B), and
he is finally prompted for confirmation of his intent to delete
(M5-8C).

CFDCFG COMPLETELY REMOVE AN ENGINE CONFIGURATION

MODEL NUMBER: ENGINE SER #:

MS5-8A INPUT
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CFDCFG COMPLETELY REMOVE AN ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203

HOLD-ASSEMBLY: TRN DATE: 10/26/88 BLD: 0

GRP TITLE PART NUMBER SERIAL NBR REV D TRN DATE BLD STS RUN HRS MIN
010 BEARING ASS 34993 AB125 -F 10/26/88 0 0 0 0
020 SUPPORT 23395 CT3003 -F 10/26/8¢ 0 0 0 0
030 STATOR HSG 34492 QA123A203B -E 10/26/88 0 0 0 0
040 BEARING 2 19301 10/26/88 0 0 0 0

M5-8B MORE. ..
CFDCFG COMPLETELY REMOVE AN ENGINE CONFIGURATION

MODEL NUMBER: ¢ ENGINE SER #: 450203

HOLD~-ASSEMBLY: TRN DATE: 10/26/88 BLD: 0

DO YOU WISH TO DELETE:

M5-8C INPOT




M5-9:

_38_

ADD A MODEL: This transaction is used primarily to assemble a

list of component part prompts for an engine. The prompts are
stored on a pair of files (the SMD and MGP) and are copied by
transaction M5-1 when a user wishes to load a new engine. A user
thus does NOT have to key in component part numbers when he

is using M5-1. He instead is presented with a previously developed
list from which he then only has to indicate component serial
numbers and change letters. The list presented in any given case
will depend upon the model number specified (for example, the
Tomahawk F107 has a model code of "C").

This transaction also stores some miscellaneous items of infor-
mation concerning generalities of a model. This information
includes a component-list sequence number called a "group" number
(discussed also in M5-1 and M5-2) and a standard model serial-
number prefix BY MODEL. This latter piece of information can

be accessed based upon input of a simple one-position model
number. A user thus does not have to input an entire extended
engine serial number every time he wishes to perform maintenance
(as for example in M5-1) or obtain a print on an engine. Some
other odd pieces of data that are constant FOR AN ENGINE MODEL and
which are printed out on R5-1, the Engine Configuration Report,
are also stored on the model files.

The dialog for this transaction begins with a prompt for a model
number (for example, "C") shown in M5-9A below. If there not yet
any components for this model (or if there is no previous record
for the model at all), prompt M5-9B will appear. A user may now
key in those general items of information regarding a new model.
Striking enter again will present the user with panel M5-9C which
controls the entry of the list of components in much the same
fashion as a user can REVIEW a new list of components in M5-1.
Entry of a "U" into M5-9C will present the user with an open

list of line prompts for component part numbers and their corre-
sponding group numbers (that controls the list's sorting order)
and brief part descriptions (display M5-9D). Whenever a user
fills a screen with list items and hits enter once again, he is
returned to panel M5-9C. He can then load more items to the list
after striking enter yet again (with a "U" remaining in the M5-9C
prompt), or by entering an "S" in the prompt (see display M5-9E),
actual loading of list items to file will begin. Those items that
have no errors will be loaded one at a time without further con-
scle messages. Any that do have an error will interrupt the
loading process and cause display of a panel such as is illus-
trated in M5-9F. A user may then make corrections to the list
item. Sometimes, a user may have to strike enter an additional
time after M5-9F is displayed in order to begin corrections. This
will be required whenever a display status of "MORE..." rather
than "INPUT" is displayed in the bottom right corner of panel
5M-9F. An error will occur where an invalid part number has been
entered or there has been a duplication of a group number FOR THAT
SPECIFIC MODEL.
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CFNMOD ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER:

M5-9A INPUT
CFNMOD ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION
MODEL NUMBER: d
MODEL NAME:
MODEL PART NUMBER:
MODEL PREFIX:
BASE PART NUMBER:

M5-9B INPUT




CFNMOD
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ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: d

UPDATE(U),

OR STOP(S): U

M5-9C

INPUT

CFNMOD

ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: d
GRP PART-NUMBER TITLE
010 34993 brg, assy #1

01
=>
=>
=>

I
vVVVYV VVVYV

L1 | | 1 | s VI O [
v

v

999
999
999
999
999
999
999
999
995
999
999
999

M5-9D

INPUT
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CFNMOD ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: d
UPDATE(U), OR STOP(S): s

M5-9E

INPUT

CFNMOD ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: d
PROBLEM ARISING IN GRP: 010

PART-NUMBER: XXXXX TITLE

PART-NUM XXXXX WAS NOT FOUND
LINE IGNORED

M5-8E

[: BRG, ASSY # 1

MORE. ..




_42_

M5-10: REVISE A MODEL: This transaction is the companion "change" trans-
ation to M5-9. The pair is used primarily to modify a list of
component part prompts for an engine. The prompts are stored on a
pair of files (the SMD and MGP) and are copied by transaction M5-1
when a user wishes to load a new engine. A user thus does NOT have
to key the component prompts when he is using M5-1., He instead is
presented with a previously coded list of part numbers for which
he then has only to indicate the component serial numbers and
change letters. M5-1 is thus able to present distinct and dif-
ferent lists of part numbers for separate engine models. The
specification of a model number (for example, the Tomahawk F107
haes 3 mzdel code of "C") Aetrermines the list that _..e ¥F-1 will
copy from the SMD/MGP.

This transaction can also modifiy all the miscellaneous items of
information concerning generalities of a model that M5-9 has prev-
iously loaded. This information includes a component-list sequence
number called a "group" number (discussed also in M5-1 and M5-2)
and a standard model serial-number prefix BY MODEL. This latter
piece of information can be accessed based upon input of a simple
one-position model number. A user is thus freed from from having
to input a complete engine serial number each time he wishes to
perform maintenance (as for example in M5-1) or obtain a print

an an engine. A series of other pieces of data that are constant
FOR AN ENGINE MODEL and which have to be printed out on R5-1, the
Engine Configuration Report, are stored on the model files.

The dialog for this transaction begins with a prompt for a model
number (for example, "C") shown in M5-10A below. If there have
been loaded any previous components for this model, prompt M5-10B
will appear. A user may now correct any general items of infor-
mation regarding a new model. Striking enter again will present
the user with panel M5-10C which controls the revision of the list
of components in much the same fashion as a user can REVIEW an
existing list of components in M5-2.

Entry of a "U" into M5-9C will present the user with the existing
list of component items with their attendent group numbers and
part descriptions (see display M5-10D). The user can then make
any of the following corrections:

o Change a part number or its short description by simple over-
typing

o Change the sort order of the list by altering some of the group
numbers

o Remove a component by blanking out its part number

0 Add additional component elements to the list by keying in new
lines at the bottom of THE CONSOLE PRESENTATION of the list. The
relative position of the new items on the list AFTER THE LOADING
OF THE CHANGES TO FILE will be determined by the group numbers
chosen. A component may be interposed in the middle or even at
the beginning of the list by indicating an unused group number
between existing group numbers (It is useful to increment
group numbers by - for example - "010" when using M5-9 to
initially load the model).
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Whenever a user has made all the changes that are required to a
given part of the list on screen now, he then should hit enter
once again. He is then returned to panel M5-10C. He can then go on
to a further section of the list by striking enter WITHOUT chang-
ing the "U" on the first prompt of M5-10C. He can equally jump
over sections of the list by indicating a "relative" group number
other than what is displayed as default. With this transaction, he
may thus bounce back and forth in the list until he is satisfied
that he has made all of the modifications that are required. He
can even jump immediately into the middle of the list by overrid-
ing the default group number of "1" on his initial entry into the
ME-10C panel for a model. Onre he i< zaticfied with hiz changes,
he should then key in a response of "S" (see M5-10E). At this
point modifications to the files begin. No changes are applied
previous to input of an "S". Then, only those list items that are
changed will produce file modifications. The changes will be
applied one item at a time. There will not be further console dis-
plays except for those items that have some kind of error. Those
with errors will cause interruption to the modification process
and will initiate a display of a panel such as is illustrated in
M5-10F. A user may at this time make corrections to that list
item. Sometimes, a user may have to strike enter an extra time
after M5-10F is displayed in order to begin corrections. This

will be required whenever a display status of "MORE..." rather
than "INPUT" is displayed in the bottom right corner of panel
5M-10F. An error will be encountered where there is an invalid

part number or a duplication of a group number FOR A SPECIFIC
MODEL.

CFUMOD REVISE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: j

M5-10A INPUT
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CFUMOD REVISE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION
MODEL NUMBER: j

MODEL NAME: J401

MODEL PART NUMBER: 719401

MODEL PREFIX: T-E

BASE PART NUMBER:

M5-10B INPUT

CFUMOD REVISE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: 3
UPDATE(U), OR STOP(S): U 1ST GROUP: 1

M5-10C INPOUT
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CFUMOD REVISE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION
MODEL NUMBER: 3
01 GRP PART-NUMBER TITLE |
=> 010 718412 SHAFT
=> 020 718022 SHAFT W/O/R
=> 040 718371 AXIAL ROTOR
=> 050 718412 TURBINE RTR
=> 060 719415 ILT HG ASSY
=> 070 719089 STAT HG ASSY
=> 080 721462 TURB ASSY
=> 00 721056 101 TUCT roSY
=> 100 718489 COMP SHROUD
=> 110 721851 DIFF ASSY
=> 120 721472 COMP SH ASSY
=> 130 7195€5-101 INLET ASSY
=> 140 723849-10. SEAL ASSY
=> .
M5-10D INPUT
CFUMOD REVISE A MODEL FOR A PRODUCTTON ENGINE CONFIGURATION

MODEL NUMBER: j
UPDATE(U), OR STOP(S): s 1ST GROUP: 14

M5-10E INPUT
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CFUMOD REVISE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION
MODEL NUMBER: d

PROBLEM ARISING IN GRP: 010

PART-NUMBER: XXXXX TITLE |: BRG, ASSY # 1

PART-NUM XXXXX WAS NOT FOUND
LINE IGNORED

M5-10F MORE...
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M5-11: REMOVE A MODEL: This transaction may be used to remove all data
relating to an engine model. It has a two step dialog. Step one
consists of a prompt for model number (display M5-11A). Step two
(display M5-11B) shows all of the general items of information

regarding the model. It also prompts for a confirmation of the
deletes.

CFDMOD REMOVE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NBR:

M5-11A INFUT

CI'DMOIr REMOVE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION
MODEL NBR: 4

MODEL PART NUMBER: XXXXXX

MODEL PREFIX: WR-E

BASE PART NUMBER: YYYYY

DO YOU WISH TO DELETE:

M5-11B INPUT




MS-12:
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REVISE SERIAL NUMBER AVAILABILITY: This transaction should be used
only in exceptional situations to make corrections on availability
status and last-using-engine for particular component serial
numbers (on the SCT file). Those particular fields perform the
following functions inside the system as a whole: The In-Use-Now
field controls availability status. When committed to a particular
engine NOW as the result of previous input on the M5-1 or M5-2,
the field contains a status of "S" denoting "in use" or "sold".
When blank, the component is considered "available for immediate
use". A third status of "H" or "hold" is also recognized by the
overall system. This status indicates that a component is not in
an engine presently, and is also not immediately available for use
either. Its use is discussed below. The other prompts, a combi-
nation of model number and engine serial number, are also princi-
pally being maintained by the M5-1 and M5-2 and indicate the

last use of a component in an engine. Where the component is STILL
in an engine, the fields indicate that particular engine number.
Where the component has been removed from one engine and is not
yet scrapped nor placed in another engine, the fields will still
indicate which engine has used the component last. This inforna-
tion is vital when LATER reestablishing a use for the component in
ANOTHER OR EVEN THE SAME ENGINE. It is used as cross-reference
then to the PREVIOUSLY USING ENGINE in order to pick up historical
test- and build- statistics. Where the pair of fields is not
filled, the meaning to the system as a whole is that the component
nas never been previously used.

This transaction has several uses. It can be used as a correction
to the M5-1, M5-2, and M5-7 in exceptional circumstances. The
transaction will however be primarily employed in two other
circumstances: Firstly, this transaction ONLY is capable of into-
ducing a hold status ("H") on a "seasoned" component while it is
being repaired. Once repaired, this transaction exclusively can
remove the "hold" status. The second main use of this transaction
will arise in the aftermath of use of transaction M5-8, DELETE AN
ENGINE, for those components which were previocusly serialized and
which by M5-8 have now been deleted.

The dialog is a simple two step procedure. Step M5-12A prompts for
a part number and serial number combination while the succeeding
step M5-12B allows for the status revision using the mechanism of
a user-keyed overlay of existing record values.
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l CFUSER1 REVISE THE AVAILABILITY STATUS FOR A SERIAL NUMBER
l PART NUMBER: SERIAL NBR:
I M5-12A INPUT
I CFUSER1 REVISE THE AVAILABILITY STATUS FOR A SERIAL NUMBER
PART NUMBER: 34993 SERIAL NBR: abl20

I IN-USE-NOW: MODEL NUMBER: C ENGINE SER #: 450202

M5-12B INPUT
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M5-13: ADD CONFIGURATION HISTORY: This transaction allow a user to make
miscellaneous additions to the configuration history of an engine
(the CRH file). It should be used ONLY in the rare occasions when
the normal battery of maintenance transactions are somehow
inadequate. In most cases, M5-1, M5-2, M5-4, and M5-7 should
provide an adequate AUTOMATED update of this file. The dialog is a
simple one panel create (see display M5-13A).

NOTE: It is useful to recall the function of this history file.
M5-1 et al will only generate a history -_cord for a
component where a serial number is being exchanged, deleted,
or a SEASONED component is being added.

CFNCRH ADD A CONFIGURATION HISTORY RECORD
MODEL NUMBER: ENGINE SER #: ACT: GRP: TRN DATE:
PART OUT: REV OUT: SER NBR OUT: BLD OUT:
F/C: RUN HRS OUT: RUN MIN OUT: STARTS OUT:
REMARKS(1):
REMARKS (2):
PART IN: REV IN: SER NBR IN:
RUN HRS IN: RUN MIN IN: STARTS IN:

M5-13A INPUT




M5-14:

CFUCRH
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REVISE CONFIGURATION HISTORY: This transaction allow a user to
mwake miscellaneous revisions to the configuration history of an
engine (the CRH file). It should be used ONLY in the rare
occasions when the normal battery of maintenance transactions are
somehow inadequate. In most cases, M5-1, M5-2, M5-4, and M5-7
should provide an adequate AUTOMATED update of this file.

The dialog has two panel types. M5-14A prompts for an engine and
transaction date. Using the date indicated, M5-14B will show the
user each transaction history record generated on a given date for
an engine, one at a time. All information that may be changed on
the record is displayed for user correction through overlay.
Striking of the enter key will advance a user one record to the
next entry made on that date. Changes that are made to an entry
are immediately passed to file.

NOTE: It is useful to recall the function of this history file.
M5-1 et al will only generate a history record for a
component where a serial number is being exchanged, deleted,
or a SEASONED component is being added.

REVISE CONFIGURATION HISTORY RECORDS

MODEL NUMBER: ENGINE SER #: TRN DATE:

M5-14A INPUT
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CFUCRH REVISE CONFIGURATION HISTORY RECORDS
MODEL NUMBER: ¢ ENGINE SER #: 450202 TRN DATE: 10/19/88

IN OR OUT: E GRP: 040

PART OUT: 19301 REV QUT: -M SER NBR OUT: 604 BLD OUT: 0
F/C: A RUN HRS OUT: 1 RUN MIN OUT: 45  STARTS OUT: 1
REMARKS(1): CHANGING A SERIAL NUMBER
REMARKS(2):
PART IN: 19301 REV IN: -M SER NBR IN: 605
RUN HRS IN: 0 RUN MIN IN: 0 STARTS IN: 0

M5-14B INPUT




M5-15:

2

_53_

REMOVE CONFIGURATION HISTORY: This transaction allow a user to
make miscellaneous deletions on the configuration history of an
engine (on the CRH file). It should be used ONLY in the rare
occasions when the normal battery of maintenance transactions are
somehow inadequate. In most cases, M5-1, M5-2, M5-4, and M5-7
should provide an adequate AUTOMATED update of the file.

The dialog has two panel types. M5-15A prompts for an engine and
transaction date. Using the date indicated, M5-15B will show the
user each transaction history record generated on a given date for
an engine, one at a time. The history record is displayed on
screen, and the user is prompted to indicate whether or not he
wishes to delete it. A "Y" will indicate that a delete is desired
in the prompt field. Striking the enter key will forward a user

to the next entry made on that date. Those history items not
receiving a "Y" will NOT be deleted.

NOTE: It is useful to recall the function of this history file.
M5-1 et al will only gencrate a history record for a
component where a serial number is being exchanged, deleted,
or a SEASONED component is being added.

CFDCRH REMOVE CONFIGURATION HISTORY RECORDS
MODEL NUMBER: ENGINE SER #: TRN DATE:
M5-15A INPOUT
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CFDCRH REMOVE CONFIGURATION HISTORY RECORDS
MODEL NUMBER: c¢ ENGINE SER #: 450202 TRN DATE: 10/19/88

IN OR OUT: E GRP: 040
PART OUT: 19301 REV OUT: -M SER NBR OUT: 604 BLD OUT: 0
F/C: A RUN HRS OUT: 1 RUN MIN OUT: 45 STARTS OUT: 1
REMARKS(1l): CHANGING A SERIAL NUMBER
REMARKS(2):

PART IN: 19301 REV IN: -M SER NBR IN: 605

RUN HRS IN: O RUN MIN IN: O STARTS IN: O

DO YOU WISH TO DELETE:

M5-15B INPUT




R
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M5-16: ADD A KIT DEVIATION: This transaction allows a user to make misce-
laneous additions to the kitting deviation file (CDV) for an
engine. It should be used ONLY in the rare occasions when the
normal transfer of kitting deviations out of MANMAN has proved to
be inadequate. This transfer occurs automatically at the end of
the kitting process, and should provide an adequate updating mech-
anism to the file in all but exceptional cases. The dialog is a
simple one panel create (see display M5-16A).

NOTE: It is useful to recall the function of this file. It holds

a list of kitting deviations to be used exclusively as an
aid for review of engine "lock status" by the configuration
speciaiist. When any one deviation is put to file for an
engine, that engine is automatically locked to further
updating until and unless transaction M5-18 described below
is used to perform an "unlock".

CFNDEV ADD A KIT DEVIATION

MODEL NUMBER: ENGINE SER #:

PART NUMBER:

ACT REV:

STD REV:

M5-16A INPUT
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M5-17: REVISE A KIT DEVIATION: This transaction allows a user to make
miscellaneous revisions to the kitting deviation file (CDV) for an
engine. It should be used ONLY in the rare occasions when the
normal transfer of kitting deviations out of MANMAN has proved to
be inadequate. This transfer occurs automatically at the end of
the kitting process, and should provide an adequate update of the
file in all but exceptional cases. The dialog has only two simple
panels. M5-17A prompts the user for selection of a particular
engine and component part number. M5-17B then displays existing
change letter values (standard and actual) for the deviation. The
user can make corrections by a simple overtyping of the data.

In a few cases, more than one kitting deviation record can be
produced if there is more than one deviant occurrence of the same
component part number for an engine.

NOTE: It is useful to recall the function of this file. It holds
a list of kitting deviations to be used exclusively as an
aid for the review of engine "lock" status by the config-
uration specialist. When any one deviation is put to file
for an engine, that engine is locked to further updates
until and unless transaction M5-18 described below is used
to perform an "unlock".

CFUDEV REVISE A KIT DEVIATION
MODEL NUMBER: ENGINE SER #:

PART:

M5-17A INPUT




CFUDEV

MODEL NUMBER:
PART: 34993
ACT REV: -G

STD REV: -F

c ENGINE SER #:
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REVISE A KIT DEVIATION

450202

M5-17B INPUT




MANMAN,

llhold" )
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CFUDEV1

MODEL NUMBER:
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M5-18: APPROVE/PLACE-ON-HOLD A KITTING DEVIATION: This transaction allows
the configuration specialist to review and "unlock" any engine
found to have component change letter deviations. It can also be
used in exceptional cases to "relock" an engine if there are any
problems with the automated "locking" mechanism built on top of

or if an engine needs to be relocked after the initial

kitting process for any exceptional reason.

There are three steps in this transaction. M5-18A prompts for a
particular engine number. M5-18B then displays all the kitting
deviations, if any, currently on the engine. Finally, M5-18C
prompts the user for locking/unlocking of the engine. A "lock" may
be produced on an engine by the input of an "H" (indicating

and an "unlock" may be produced by the input of a blank

APPROVE/PLACE-ON-HOLD KIT DEVIATIONS FOR AN ENGINE

ENGINE SER #:

M5-18A INPUT
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CFUDEV1 APPROVE/PLACE-ON-HOLD KIT DEVIATIONS FOR AN ENGINE

MODEL NUMBER: c ENGINE SER #: 450202

PART NUMBER: AC ST
34993 ~G -F

M5-18B MORE...
CFUDEV1 APPROVE/PLACE-ON-HOLD KIT DEVIATIONS FOR AN ENGINE

MODEL NUMBER: ¢ ENGINE SER #: 450202

HOLD-ASSEMBLY: H

M5-18C INPUT




- 60 -

M5-19: REMOVE A KIT DEVIATION: This transaction allows a user to make
miscellaneous revisions to the kitting deviation file (CDV) for an
engine. It should be used ONLY in the rare occasions when the
normal transfer of kitting deviations out of MANMAN has proved to
be inadequate. This transfer occurs automatically at the end of
the kitting process, and should provide an adequate update of the
file in all but exceptional cases. The dialog has only two simple
panels. M5-19A prompts the user for selection of a particular
engine and component part number. M5-19B then displays existing
change letter values (standard and actual) for the deviation. The
user can then confirm the deletion by indicating a "Y" in the
prompt field. In a few cases, more than one kitting deviation
record can be produced if there is more than one deviant occur-
rence of the same component part number for an engine. A prompt
for deletion of each occurrence in that case will be displayed
independently.

NOTE: It is useful to recall the function of this file. It holds
a list of kitting deviations to be used exclusively as an
aid for review of engine "lock" status by the configuration
specialist. When any one deviation is put to file for an
engine, that engine is locked to further updating until and
unless transaction M5-18 described above is used to perform
an "unlock".

CFDDEV REMOVE A KIT DEVIATION
MODEL NUMBER: ENGINE SER #:

PART NUMBER:

M5-19A INPUT
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CFDDEV REMOVE A KIT DEVIATION

MODEL NUMBER: ¢ ENGINE SER #: 450202
PART NUMBER: 34903
ACT REV: -G

STD REV: -F

DO YOU WISH TO DELETE:

M5-19B

INPUT
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M5-20: ADD SERIAL NUMBERS: This transaction is used to add one or more
serial numbers to the component availability file (the SCT). To
use, simply fill in the one piece panel, M5-20A. All fields save
the last must be filled. To create a string of up to 50
consecutively-numbered serialied components for a given part being
tracked in the assembly process, simply indicate the lowest-
numbered serial number and the number of coasecutive occurrences
(or "Number of Units"). As many availability records will be
loaded to file as have been indicated. If any serial numbers in
the series being loaded at one time are found to previously exist,
then the entire transaction will be rejected for that component. A

request for load of more than 50 serial numbers at one time will
be similiarly be rejected.

CFNSER LOAD SERIAL NUMBERS TO THE SERIAL NUMBER AVAILABILITY FILE

PURCHASED ("P") OR MANUFACTURED ("M"):

PART NUMBER: SERIAL NUMBER: NBR OF UNITS:

M5-20A INP<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>